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CHAPTER I 
THE PROBLEM AND DEFINITIONS OF TERMS USED 
1 For many years suggestions for revising the mathematics 
! ,, 
II curriculum in the secondary schools have been very prominent in 
,, 
~~educational literature. These suggestions have usually been II 
i'Jbased on findings from within the mathematics field itself. Sel1 
I I 
!jdom, especially in recent years, have other subject fields with-!! 
I, ;I 
ilin the high school curricula been made the object of research. .: 
II 11 
ijMany articles have been written concerning the relation of !l 
I !i 
I il jmathematics to other subjects, but little actual research has i 
i il 
II been undertaken. il 
jl li 
',,I ,, !i 
" !I d 
" I • THE PROBLEM :i II ,i il ,, 
i1 Statement of the problem. It is the purpose of this 
L 
!i study (1) to determine by means of a questionnaire the useful-
,, 
II 
ljness of selected topics in secondary mathematics to teachers of 
iother secondary school subjects; (2) to evaluate this data and 
I 
!formulate suggestions for future mathematics curriculum revi-
\1 sion; and (3) to offer concrete evidence of the use of specific 
il !!mathematical topics in other secondary subjects as a means of 
!1 stimulating interest on behalf of teachers in the relation of 
!I itmathematics to other subjects. 
,, 
,, 
!I 
)II' Importance of this study. In a changing society such as 
lours education has a great responsibility. Those of us who are 
'I 
iin the educational field must be ever mindful of the fact that 
I 
II :J rlin order for a society to be progressive its educational insti- !! 
1 :, I tution must be a maker rather than a product of the society, at i/ 
; ii I least to some extent, and in no case should the educational 11 
li II 
!1 curr 1 cula lag behind the progress of the society. Specifically il 
!I speaking, this demands constant and improving changes in the ·I 
L I 
!'educational curricula--in the mathematics department, as well as !I 
1 any other. This fact has been recognized by educators for many 11 
years. Therefore this study has been undertaken with the prime 
II purpose being to secure data within the field of secondary 
'I 
II education that can be useful when future mathematics curriculum 
tl 
il 
:I 
:I 
il 
il 
f.'l revisions are attempted. 
I il The value of establishing a close relationship between Jl 
!/the various subjects in the secondary curricula is recognized [J 
!I by most educators. The debate and argument that occurs on this !I 
![issue usually concerns the desired manner of gaining this il 
i/ relationship and the degree to which it should be sought. It isj' 
·I I 
!I this basic philosophy that is behind this study--the theory that! 
:r !' 
" 
11 efficiency in learning can be improved by improving the II 
1
1
1' relationship between the various subjects and fields of I/ 
I!,·  IJlearning in the secondary school. The terms "integration" and 
I! "correlation" are frequently used in this connection. il 
II i!:l !1 With these thoughts in mind it was decided to evaluate 
il 
1
! certain mathematical topics in terms of their value to teachers J' 
I 
1 of other subjects in the secondary school with the hope that I 
I I 
11 the study and its findings would be helpful in future curriculum, 
II II il ii revisions and that it would be another contribution to the I 
I i 
:1 ! 
II 
!I 
,~ 
!literature emphasizing the importance of an improved relation-
1 
!ship between the various fields of learning in the secondary 
II 
11 school. 
ii' ' 
i I 
ii Scope of the ·study. An attempt has been made to evaluate J 
llmathematical topics in terms of their usefulness to teachers of II 
ilother subjects. A list of eighty-five topics in mathematics wasij 
II 11 
1: compiled and mde into the form of a questionnaire. This :1 
!\questionnaire was sent to 1575 teachers from a total of 146 !i 
I! public high schools of Massachusetts. Schools of all sizes were i1 
:1 i 
I! well represented. Teachers in the fields of social studies, 
[I science, commercial subjects, and industrial arts were selected " 
I 
'I l at random from the State Department of Education Biennial High i1 
II !I 
ii School Survey list to be the recipients of this questionnaire. 11 
II I· ;I d liA total of 696 questionnaires were returned, and 636 of these il 
il were used as a basis for this study. I! 
II The topics chosen represent mathematics that has been !i 
il taught, at least to a limited extent, by the end of the ninth :\ 
II grade, There are a few exceptions, notable in the field of : 
~~~,history of mathamatics and algebra, il 
I Limitations. The questionnaire data was received from if 
II II !i teachers of grades nine through twelve. This would mean that I/ 
!: in a few instances certain teachers would be confronted with ri 
II il li topics on the questionnaire that their pupils would not be ! 
II taught until a later year, It might be concluded that such 
II II teachers would have very little use for topics that are not 
3 
I 
!taught until later in the school curricula. On the other hand, 
I 
lit 
I is not necessarily true that a mathematics topic would be of 
il . 
!i 4 
i 
!I 
'I 
il 
:I 
Jjno value to a teacher of another subject merely because its firs~ 
/!presentation came later in the high school course. In any 
·I 
i!event, as mentioned previously, there are very few topics in 
li 
.I 
'I 
'l the11 
'I 
:i 
!!questionnaire that would not have been presented, at least to 
!, 
/[some extent, by the end of the ninth grade. It would seem, 
!! !I II therefore, that this limitation would not affect appreciably the·l 
:1 validity of the data. 
1! 
il In regard to the information being sought, it should be 
>I 
!I 
·I d ,, 
II 
!, 
ij 
attempt to find the answer il 
!I 
I 
!made clear that this study is not an 
I -
'I to the question, "At what grade level should each topic be 
li 
il placed in the mathematics curriculum?" The question :is rather 
il 
!I II one of emphasis--how much emphasis should be placed on each 
II topic. The question of when the topics should be taught is 
II beyond the scope of this thesis, 
This is a study of the practices of secondary school II 
,r 
llnon-mathematics teachers. In other words, it is a limited 
II 
ii of the status quo 1n a particular field of teaching. Such a 
j! study of existing conditions which are not always desirable 
.I 
11 conditions will not necessarily provide the criteria for a 
lldesirable mathematics curriculum. This fact is especially true 
li 
liin the case of this study where the conditions studied are not 
II those in the field of mathematics, However, as Koos states, 
11 Although studies of practice do not afford us the I criteria of a proper content, they are often deslrable in 
r order that we may know what others are doing and to afford 
I 
I 
II 
:t 
II 
II 
:I 
!i ii 
:r 
il 
'I 
!I 
'! 
:r 
II 
i 
i1 us a point of departure in efforts at evaluation.l ~~ 
ij It was stated above that this is a study of the practices!\ 
! of certain teachers. On the questionnaire that they received 'i 
/these teachers were asked to rate the importance of certain !J 
!topics in mathematics to their teaching. It might be argued 
II that the resulting ratings are based on the opinions of these 
II 
:1 teachers. To the extent that this is true, this study is 
II 
II 
!!further limited in value as is any study which uses the ques-
1' 
!I tionnaire method. However, it is believed that the resulting 
\1 data is not based on mere opinion by the very manner in which 
'I 
II the questionnaire was presented. The topics were rated in terms! 
/i· of their importance to the teachers in question. It is more ! 
!J jl accurate to say that the judgment of these teachers was sought, 
1! and this was a judgment based on facts, the facts being the 
II li actual practices of the teachers in question. 
il 
~ i 
•' 
II. DEFINITIONS OF TERMS USED 
II Non-mathematics teachers. The term •non-mathematics 
II -
Jr teachers" is generally interpr~ted as meaning teachers in 
,! 
'I !Jsecondary schools who teach subjects other than those included 
!11n the mathematics department. When specific reference in this 
II study has been made to teachers who received the questionnaire, 
~ I 
il the above term is to be interpreted as meaning teachers of one 
il 1"\. llof the following subjects within the four major departments 
----·----~P· 44_~.Leonard v. Koos, The Questionnaire in Education, 
5 
II 
II 
II 
I 
=====#================================"'===· 
I 
tj 
I 
I 
that are listed: !I 
!I 
!SOCIAL STUDIES SCIENCE COMMERCIAL INDUSTRIAL ARTS \I 
/ istory Physics Bookkeeping Mechanical :: 
' Drawing 
jProblems of Chemistry Accounting Drafting r Democracy 
1
1jGovernment Biology 
~conomics General Science 
:!Civics 
I Geography 
ij 
II 
I! li 
! 
i 
Typewriting 
Shorthand 
Stenography 
Business 
Training 
Office 
Practice 
Business 
Mathematics 
Woodworking 
Carpentry 
Machine Shop 
Auto Mechanics 
Radio 
Electricity 
Printing 
' I I ,, 
:j 
II 
Secondary School. 
il 
The term "secondary school" was inter-! 
i' 1Jpreted to include high school grades nine through twelve, 
II 
l'linclusively. Since some of the topics selected for the 
I questionnaire are not normally taught be :fore the ninth grade, 11 
\\the logical step was to exclude teachers of grades below the il 
t !i !rinth from the group to be studied. In other words, the term il 
!"secondary school" as used in this study is equivalent to the il 
I l1 jfour-year high school. ii:,•.l 
II ii Curriculum. In broad terms "curriculum" was interpreted ~~· 
1/to mean all activities and materials that constitute the generall1 
llaids to learning. When specific re:ference has been made to the !I 
lfuestionnaire topics, the term •curriculum• has been interpreted~~ 
ifo mean the activities and materials that comprise the actual ll 
!plan for a course of study. In suggesting that the purpose of 
,, 
his study is to aid in future curriculum revision, the topical 
outline of the course of study is the correct interpretation to 
I 
I' be used. 
! 
I 
" li Topic. 
I! 
If designated as topics. 
The eighty-five items of the questionnaire were 
Eadh of these items can be distinguished 
' I 
,,j 
il 
rl 
!!by the presence of one or more special features. These features 
'• 
ljform the basis for the definition of the term "topic", which, 
!I for purposes of this study, was interpreted to mean an i tern 
1 which was comprised of one or more of the following special [I 
j
1
characterist1cs: (a) basic concepts, principles and terms, !i 
jj (b) fundamental processes, (c) fundamental relations, (d) skills 11 
liand techniques, and (e) applications. il 
!I II 
1
1 III. ORDER OF PROCEDURE !I 
1
:) ii ~I 
J\ In the following chapter is found a review of previous l1 
I' .j 
ilstud1es made 1n this field by other scholars. Following this ll 
\\review the manner of developing and distributing the particular 
\~questionnaire used in this study has been presented. The 
!!results of the study may be found in the fourth chapter in table '1 1 
! form with a brief evaluation. Comments by the various teachers ij 
lwho responded to the questionnaire are also included in this \1 
ilchapter. Concluding the thesis is a summary of the problem, the jl 
limethods used, results obtained, and also suggestions for further )1
1 II II 
li. study. ;.I 
li I 
1,· . I . 
i! 
'i !, 
!I 
., 
7 
REVIEW OF PREVIOUS STUDIES 
MUch has been written on the importance of mathematics 1n' 
I 
i igeneral education. However, here only a brief summary of one 
i: 
ii !Specific type of study within this broad field will be given. 
~hose studies pertaining to mathematics and its relation to other 
,, 
~~ubjects 1n the 
!. 
I 
'I ,, 
secondary school curricula will be summarized. 
!I p 
i 
Previous studies Q!! the importance of mathematics 1n othe:r: 
!: 
/kecondary school subjects. Thorndike and his associates 
)I 
~xamined forty-four high school textbooks in the social sciences,' 
I 
!I 
~hysical and biological sciences, and practical arts to deter-
,, 
~ine the number of linear inches using algebra.l They recorded 
!: 
~he number of times that algebra was used and the number of 
1', • 
I 
~ches of algebra used in each text. It was found that 1.7 per 
I ~ent of the total linear inches of type examined in the social 
" 
rcience textbooks used algebra; the per cent was 3.3 for the 
physical and biological s_cience texts and 0.5 for the practical 
I' ~rts texts. From the data they concluded that the most exten-
~ive need of algebra in non-mathematics courses taken as a whole 
,j 
~s in connection with the reading of statistical graphs. The 
I> 
~ain requirement in physics is the ability to comprehend and 
.I 
~ ~valuate formulas, while in chemistry, the student mpst have 
They found no use rspecially the ability to form proportions. 
II I 1 Edward L. Thorndike and others, The Psychology of 
pp. 70-95. 
== 
8 
+e- .. 
I 
i 
i• 
~~~~+ 
~ade of the mathematical concept of function. Thorndike went on : 
~o conclude that, "The mere knowledge of the language of algebra 
~s more utility than educators have thought, while skill in 
!pomputing has less. "1 
,, 
d 
I' 
i 
'· 
The mathematics involved 1n solving high school physics 
~roblems was studied by Reagan.2 After examining 241 problems 
1: jpf one physics textbook, he concluded that the mathematics 
li 
reeded was not very extensive' but that more attention should be ! 
I' i! 
!liven to the following topics in algebra: formulas, ratio and 
I 
il 
rroportion, and variation. 
I! Cragg conducted a study to determine the mathematics used ' 
,, 
il 
:ttn a random selection of textbooks in history, civics, economics., 
I' ' 
land commercial geography. 3 The mathematics used was included : 
11 
~nder the following topics: numerals, indefinite expression, 
~~ommon fractions, decimal fractions, comparisons, dates, 
d 
pnited States money, foreign money, denominate numbers, mathe-
fi )Ftical terms, problems, diagrams and graphs, algebraic symbols, 
j$igned numbers, formulas, algebraic problems, and geometrical 
II 
l~erms. 
'I 
:I 
! An analysis of four high school physics texts was made by 
I .Ibid., p. 89. 
i. 2 G. w. Reagan, "The Mathematics Involved in Solving 
~igh School Physics Problems", School Science and Mathematics, 
!/5: 292, March, 1925. 
3 M. E. Cragg, ~ Mathematics Found in ~ Social 
cience Textbooks, 137 pp., cited by Eugene w. Hellmich, The 
thematics in Certain Elementary Social Studies ~ Secondary 
chools and Colleges, p. 5. 
9 
- ----------+--------
---- --- -- ----------,..---- -·--------
" 
I' II 
I! 
li 
-- II 1.0 i' 
I jl 
The text using the least amount of mathematics 
eferred to per cents sixty-three times and proportions 165 times\; 
I' 
j a phs were utilized sixteen times. Twenty-eight algebraic for- I, 
I' 
tulas appeared in the text with the fewest formulas , and sixty ' 
!: 
tere found in the text with the most. 
J! 
I! Kilzer conducted a similar but more extensive study .2 He 
II ~olved all the problems contained in five popular physics books 
~nd their manuals and tabulated the frequency at which various athematical abilities were needed to complete this task. The I ~ollowing mathematical processes were found necessary: 
!! 1. Meaning of reciprocal 
11 2. Sine function 
I' 
11 3. Advanced graphing 
il[ 4. Proportion, advanced 
I 5. Decimals, advanced 1: 6. Percentage, advanced 
11 7. Simple use of radicals 
d 
1ll 8. Abil.:.ty to simplify complex fractions 
1
1 9. Metric system 
li 10.. Square root 
!i J.ll.. Use of axioms ji 
~ Three high school chemistry books were examined by endahl.3 He found 396 numerical problems and counted the number!' i' ff times that various mathematical processes were used. He dis-
'! ~overed that decimals, percentages, and proportions were used 1 requently while negative numbers and measurements were used veryi I I :, 
II 
tl I Vira M. Crawford, "The Mathematics Needed as a Prere-uisite for the Study of High School Physics", 153 pp. 
' 
i1 2 Louis R. Kilzer, "The Mathematics Needed in High School: 
hysics", School Science and Mathematics, 29:360-62, April, 1929.1 
I 
i 
3 J'. L. Rendahl, "The Mathematics Used in Solving Prob-
ems in High School Chemistry", School Science and :Mathematics, 
0:683, J'une, 1930. i! ,, 1: ========~~.= .. =c===== 
~=~~-c=·~+=--=-=~~~~~=--·==~~~~ --=-~==~-~=-==~==~cc~=~-cc---~. ·-···--=·-~- =··---~·· 
,. 
![ 
I, seldom. A negl1gi ble use was made of geometry. He found the 
I 
ii 11most important uses of algebra to be in solving simple and frac- · 
I ~ 
fltional equations of the first degree with one unknown and 1n the, 
i 
'Use of formulas. 
Rudman analyzed certain sheet metal projects and their 
I 
!:written reports to determine what mathematical abilities were 
!,necessary .1 The following topics were considered important: 
i· 
;: 
,, 
i: ,, 
il 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Theory of approximate computation 
Graphing and drawing of conic sections 
Laws of exponents 
Theory of, and ability to use logarithms 
Numerical trigonometry 
Solution of quadratic equation 
Use of slide rule 
Square root 
Translate al@ebraic formulas into words ll 
I' 
·I 
!: A study similar to the one made by Rendahl2 was undertaken 
;, 
il 
1'1by Dunbar and Betts.3 They studied twelve high school chemistry 1 
II 
I' 
!]textbooks to determine the number and type of problems involved. 
I 
I. 
I 
!'They found an average number of 107 problems per book. Approxi- ·. 
iimately sixty per cent of the problems could be solved by the use. 
I· 
I 
dof proportion. The operations of division or multiplication 
:! 
I• 
:1were needed in approximately thirty per cent of the operations. ' 
I 
I iiThe use of addition and subtraction was found to be negligible. ' 
lj 
f: 
,,---1..--~B=--a-r_n_e~t Rudman, "Related Mathematics in the Co-operative • 
!:Sheet Metal Course", School Science!!!!!, Mathematics, 32:725-35, 
!'October, J932. 
,I 
1: 2 Rendahl, .21!.· cit., p. 683. 
ji 3 Ralph E. Dunbar and Helen Jo Betts, "The Problem Con-
litent of Twelve High School Chemistry Textbooks", Journal of 
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11 which he has tabulated the mathematical concepts and processes 
An interesting study has been conducted by Hellmich in 
- ., 
i 
' 
/appearing in a selected number of social studies textbooksl 
i i 
J! adapted for junior high school courses, and for elective courses!i 
1
1 in elementary economics, among others. Hellmich discovered 
'I I, 
/1 that the social studies do not use an extensive amount of math-
j! ematical symbolism but that much use is mde of tables and 
r 
:1 graphs. The mathematical activities required in economics in-
!, 
1
1 elude computations, the preparation of formulas and balance 
I 
.j sheets, and the construction of statistical and functional 
l1 graphs. Other than in economics the use of the equation and 
)formula in the social studies is practically nil. Although 
IHellmich concluded that there was adequate provision in mathe-
\matics textbooks for learning the mathematics appearing in the 
I social studies materials examined, he stated the following: 
I 
I 
! 
If all pupils are to receive the mathematical training 
necessary to a complete understanding of all the mathe-
matics encountered in all the social studies materials 
examined, it is more probable that mathematics courses 
considerably beyond the ninth year must be considered as 
desirable training.2 I 
if Curtis reported on the mathematical vocabulary used in 
~physics, chemistry, general science, and biology textbooks.3 
I !Definite criteria were used to identify difficult words 
~---....--=-""='"'='~ 
1 I Hellmich, QQ. cit., pp. 109-119. 
2 Ibid., p. 115. 
3 Francis D. Curtis, "The Mathematical Vocabulary Used 
in Secondary School Textbooks of Science", Journal of Educa-
tional Research, 38:124-31, October, 1944. 
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By far the largest number of mathe- !! 
li 
;: and mathematical terms • 
. ·rna tical terms was found in physics, where the average number of 
·different difficult mathematical terms in nine books was 159, 
·which was 11.3 per cent of the average number of difficult words;! 
per book. The results of his study of the other textbooks are 
.as follows: 
! Subject 
'.Physics 
·. General Science 
.Chemistry 
Biology 
I 
I 
Number of books 
studied 
9 
10 
8 
6 
==="='-'-=:-f!c'.c..=c:: =--c"'--=..::==..o---=::=--==:.=c----'== .:=••'-'· ==== 
H Average number Per Cent oil 
of different average i1 
difficult mat he- number of ii 
matical terms all difficul tli 
per book words per ·· 
159 
103 
90 
81 
book 
11.3 
4.7 
" 
CHAPTER III 
THE DEVELOPMENT AND DISTRIBUTION 
OF THE QUESTIONNAIRE 
" d 
i 
:i q 
:I 
:I 
!I 
'I Once all past research on this subject and other closely il 
i! 
:i H 
ilrelated subjects had been located, read, studied~ and summarized~ 
ii 'I 
\j it was necessary to turn to the irnmedia te problem of this thesis~ 
!iA proper instrument for obtaining the desired data had to be !I 
II chosen and validated. At an early stage in the development of Jl 
llthis thesis it was decided that non-mathematics teachers were toil 
II be the center of interest. The author noticed in his review of il 
I' : 
!I the past research in this field that no one had gathered :1 
j I ~ I 
!1 ii 
;I information pertaining to mathematics from a variety of non- :1 
II mathematics teachers at one time. Usually one specific type of !I 
It ,: li I 
II teacher was the source of information and a very limited field !i 
p 
111n mathematics was involved in the inquiry. The author believed!i 
,I ,, 
!i that a study involving a variety of non-mathematics teachers il 
,, II 
1land a comparatively broad area in mathematics would be il 
,, :1 
Jlvaluable. The method used in this study is the keynote of this !i 
II 'I 
ll'l
1
portion of the thesis. !I 
1:,/ 'i II li ,, 
:i li 
il 
I. THE DEVELOP1~NT OF THE ~UESTIONNAIRE 
A description of the problem and the need for this 
i 
!!investigation have been given previously.l It was pointed out 
that a detailed description of the secondary mathematics 
1 Supra, p. 1. 
il 
.. I 
'I 
il il 
ilcurriculum was what was desired as a basis for this study. Once;:f 
i! II 
:~!such a description was obtained the problem would be one of !I 
!!determining the best method of utilizing it to gather the :1 
: ! ~ i 
/!desired information from the teachers in question. Various il 
;:curriculum reports were studied in an attempt to discover what 11 
<I ,I 
;i !I ~~authorities in the field consid.Bred were essential materials fori! 
\I the mathematics curriculum. However, the majority of reports 11 
i!studied were either too general in their treatment of the :1 
i! !f 
I· 'I 
ifproblem for purposes of this study or they suggested topics to ;i 
i[be taught in a limited period, usually one year. il 
II After a careful analysis of various curriculum studies it il 
II :1 
llwas decided to utilize the grade placement chart designed by the !I 
ji
1
Joint Commission of the Mathematical Association of America, ;I 
I 
IIInc., and the National Council of Teachers of Mathematics.l II 
!!This chart presents a suggested curriculum in topical form for I, 
l!grades seven through twelve. It is subdivided according to II 
II :1 ilmajor categories or areas in the broad field of mathematics and II 
i! I 
:ialso according to the following: (a) basic concepts, principles ;i 
II I 
l!and terms, (b.) fundamental processes, (c) fundamental relations, l: 
L li 
Ji (d) skills and techniques, and (e) applications. For purposes II 
llof this study the following areas of study were selected from 
!i ji 
lithe chart : 
I' 
,! 
!I !j 
1. arithmetic ;I 
il 
" 'I I 
1 The Place of Mathematics in Secondary Education, The ;1 
Final report of the Joint Commission of the Mathematical Associ-; 
ation of America, Inc., and the National Council of Teachers of 1 
Mathematics, Fifteenth Yearbook of the National Council of i 
Teachers of Mathematics, Appendix V, pp. 246-51. 
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!I 
!! 
!I 
2. 
3. 
4. 
5. 
6. 
algebra 
graphic representation 
mathematical ways of thinking, habits, attitudes, 
appreciation 
history of mathematics 
correlated mathematical projects and activities.l 
these major categories, while not limiting the mathematics in-
l[volved to one year, do, for the most part, exclude the mathe-
1! 
ijmatics taught after the ninth year. This limitation was 
1
1 
considered both necessary and desirable in order that the 
il 
II ljteachers involved in the study would be confronted with !.II 
~~questionnaire material which their pupils had already become ~~acquainted with in the mathematics class. il 
I The major categories were further subdivided by the use of :1 
!topics. These topics involved the items (a) through (e) listed , 
I 
:Iabove. The majority of the topics on the chart through grades 
~~nine and a limited number of topics for the higher grades were 
1
1
selected to be used in the study. Other curriculum studies 
llwere reviewed and suggestions from these studies were utilized ~.··11 
in the final choice of topics. Aside from the Joint Commission'~ 
grade placement chart (from which the topics actually were 
taken), the Second Report of the Commission on Post-War Plans2 
I Loc. cit. 
2 "The Second Report of the Commission on Post-War Plans, , 
Commission of the National Couqcil of Teachers of Mathematics, [ 
The Mathematics Teacher, 38:195-22, May, 1945. ' 
1.6 
" 
" 
~~as most beneficial. This report contains a check list of ! 
jminimum essentials for "functional competence" in mathematics by il 
I completion of the twelfth grade. Two other reports were used to li 
I ·I 
I II 
laid in selecting the topics from the grade placement chart. One i1 
~as a combined report of the United States Office of Education 
land a Committee of the National Council of Teachers of 
I i
1
Mathema tics.l These two groups organized a special one-year 
1: 
ilcourse recommended for men before they entered the armed ser-
il 
:!vices. The second of these reports studied was an extension of 
I! ,, 
ii lithe first and supplemented 1 t by amplifying suggestions offered 
!i jlpreviously. 2 
II !.laking use of the combined questionnaire and interview 
I !method was first considered as a solution to the problem of how 
! 
I 
l.to obtain an evaluation of these topics from non-mathematics 
llteachers. However, when it was decided to obtain information 
llfrom teachers in the four major subject fields of the social 
!I studies, science, commercial studies and industrial arts, the 
llinterview method was considered impracticable for such wide 
I' 
!I coverage both from a time and an expense viewpoint. These 
il 
illimitations seemed to be overcome by the questionnaire, and 
'I II 1~---~-=--
!1 I "Pre-Induction Courses in Mathematics," Committee of 
lithe National Council of Teachers. of Mathematics and the United 
II
1States Office of Education, The Mathematics Teacher, 36:114-24, 
.March, 1943. 
~~ 2 "Essential N...athematics for Minimum Army Needs," Com-
mittee of the National Council of Teachers of Mathematics and 
the United States Office of Education, The Mathematics Teacher, 
36:243-82, October, 1943. 
I lithis method was chosen as the instrument to be used. The author il 
!I II 
//was somewhat skeptical about the value of the questionnaire as r/ 
!ian instrument of research, especially after reading such state- :I 
.
ilments as the following: "Study after study has been made to shoj, 
!I . 
ijthat the reliability and validity of the questionnaire are low.", 
l· :1 
II I !!However, the majority of articles read on the subject recom- :
1 
'• ' il :1 !jmended the use of the questionnaire in appropriate situations. '• 
jjAs one writer expressed it, •Lately it appears to be attaining !I 
i[ greater respect and is making more contributions to the '[ 
!; 
//educational picture. tt2 
!I 
:j 
1: Koos studied six hundred investigations in which he 
ll 
:I 
il 
il 
II found the following main uses of the questionnaire: 
11
1 
1) to ascertain the state of practice in some field of : 
II activity (warrantable because necessary before can evaluate) :1 
J 2) to secure basic data to be used in ways more il 
[I fundamental than to afford mere studies of practice (exam- . 
ii ple: data basic to studies of costs, teaching loads, etc.) !J 
li 3) to secure o~L'lions, judgments, preferences, or the ;
1 
:1 expressions of att~tude of respondents (attempt to evaluate 11 
li content). 3 iJ 
!) Koos went on to say, :I il I 
iJ Usually, although not always, the aim is to secure :· 
' evaluations admittedly not final, but presumably desirable 
in view of the lack for the time-being of more fundamental 
II procedures in evaluation. 4 
1: 
'til I Sam Duker, "The Questionnaire is Questionable," Phi 
!1 Delta Kappan, 29:38 6, 392, May, 1948. :I 
II 2 Robert F. Topp and G. D. McGrath, "About that Question~ 
!lnaire--Answer It !11 , The School Executive, p. 59, October, 1950. il 
'I q I L 
I
, 3 Leonard v. Koos, The Questionnaire in Education, pp. !1 
50-52. 
II 
4 Ib1d. , p • 52 • 
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!~he questionnaire method, he concluded, is a "valuable source of i: 
;p.a ta procurable usually in no other way. ttl 
With these thoughts in mind it was decided to use the 
questionnaire as a means of securing the data desired in this 
~~tudy. The function of the questionnaire would be to determine 
,, 
1~he "state of practice" existing in the following major subject 
.fields:: social studies, science, commercial studies, and 
industrial arts. This was to be accomplished by the method of 
11securing the judgments of teachers in these fields. 
i ~li ,. 
'i 
il Since sound educational practice requires a fairly large 
1
1 
:number of returns upon which to base the results for a study 
l!such as this, a minimum total of four hundred returns was arbi-
~ ' 1 : 
i~rarily chosen as necessary for this study, one hundred from 
t; 
:~ach of the major subject fields. The questionnaire approach 
,, 
'I li 
li 
il l! 
:I 
:~ppeared to be the only feasible method of securing the necessar~ 
:data. The first draft of topics selected from the Grade Place-
::ment Chart netted a total of 274 torJics. In order to insure a 
III18.ximum number of returns i +. was decided to reduce the list to 
., 
ib number not exceeding one hundred if possible. It was con-
~tsidered necessary to limit the subject categories within the 
1
;field of mathematics to six.2 The list was further reduced by 
' !i 
il ;; 
I! 
.I 
1: 
I' I 
I. 
;· 
iomitting overlapping and unimportant topics. In this manner the i! 
'\ 
original draft went through a process of five revisions before 
':it was considered an adequate instrument of measurement. 
H 
In its il 
,, 
i' 
I 
I. 
1 Ibid. , p. 6B. 
2 Supra, pp. 15-16. 
" 
!I 
I 
!! !I II !i lifinal draft the list, now in the form of a questionnaire, !I 
licontained a total of eighty-five topics. il 
1
1i During the course of revision various articles pertaining '1 
:I II 
lito the construction of the questionnaire were consulted.l :1 
/[certain fundamental questions such as the following were kept in il 
I. I 
ilmind: "Why should the respondents answer this questionnaire? '1 , :1 
!J :i 
!i"Do the questions apply to the respondent 's situation? 11 , and "Is \'I 
II 
!ithe meaning clear?"2 II 
ill ii 
1; The questionnaire was then presented to eleven persons in i 
lithe educational profession for suggestions and criticisms.3 In 
II 
Jfddition, fifteen non-mathematics teachers in the secondary 
!!school answered the questionnaire on a trial basis. In both 
!leases much helpful advice was received which resulted in many 
,I 
ilimproved adjustments being made in connection with both the 
Jlcontent and format of the questionnaire. 
!, 
II The respondents were asked to rate each topic in the 
II 
if they judged that a reasonable mastery of !~allowing manner: 
!\ l~he topic by their own pupils was essential in order to achieve 
I 
I 
1. 
II 
lithe desired objectives of ,, 
lr 
:I 
,, 
I' 
their course, they were asked to rate 11 
,I 
lithe topic as "ESSENTIAL"; 
II l~upils, it was to receive 
'I if the topic was of ~ value to thei~ 
II 
a rating of "SOME VALUE"; if there was II 
~~o value to the topic, the rating would be one of "NO V..t1LUE". 
I! l Infra, Bibliography. 
I 
2 Carter V. Good, A. s. Barr, and Douglass E. Scates, 
of Educational Research, pp. 337-40. 
The I 
ethodolo 
3 This group included professors of Education, graduate 
ssistants, and principals and teachers in secondary schools. 
I 
I 
I 
i 
-r-
i( !These categories offered a suitable range for the rating purpose~ 
.I 
H 
,. 
!of this study. 
Space was allowed on the first page of the questionnaire 
~or the name of the respondent's school, subject taught, town, 
!!and grades taught. Directions for filling out the questionnaire !i 
~~ 
!were also given on the first page. L Space was provided on the 
11ast page for comments and the name and address of the respon-
,i 
:I 
!! 
H 
fl 
" F !i 
II i: 
:dent if he, or she, desired a summary of the results of the stud~. 
i! 
~~ letter of introduction accompanied each questionnaire.l 
II. THE DISTRIBUTION OF THE ~UESTIONNAIRE 
: ~ 
~ i 
,, 
!( 
H 
I! 
II !! ii 
The problem of distribution of the questionnaire was next i! 
ii 
'I 
.!encountered. It was considered necessary, as mentioned previoust 
ii 
of i: 
I 
:!ly, to obtain results from a minimum of one hundred teachers 
II ,, 
:;each major subject field. 
., 
Results of previous studies using the 11 
1: 
!!questionnaire method for the purpose of student research suggest~El 
';that possibly twenty-five per cent of the questionnaires dis-
!:tributed would be returned. This would necessitate a total of 
'I 
'·four hundred questionnaires being sent to teachers in each 
',major subject field and a grand total of sixteen hundred. A lis1!l 
!: [; 
lof 1575 names and addresses of Massachusetts secondary school 
II 
!'teachers was copied from the 1951 State Department of Education 
!!Biennial High School Survey Report. 
'i 
Of these teachers 105 were 
listed as department heads. Altogether the teachers selected 
!i 
!!represented 146 secondary schools in Massachusetts. 
~ ~ 
====*f=· l _Infra, Appe~dix A. 
li il Being selected at random, they are considered a fairly repre-
ll 
!I sentative group of the entire Massachusetts teaching force. 
The following list shows the highest degree earned by 
., 
li each individual representative teacher receiving a question-
' :: 
ilnaire. 
fi 
n 
'i 
i\ 
'I ll 
'i 
!j 
il 
HIGHEST DEGREE EARNED 
DOCTORS 
MASTERS 
BACHELORS 
Not specified . . . 
NUMBER OF 
TEACHERS 
3 
434 
845 
293 
TOTAL 1575 
For purposes of this study this representative group of 
iiMassachusetts teachers was both necessary 
H 
and sufficient. Each ,! 
" Iil of the above designated teachers was 
!I li accompanying letter of introduction, 
ll 
it 
I 
II 
sent a questionnaire, an !I 
:I 
d 
and a stamped and addressed:! 
q 
:! return envelope. 
II 
The results obtained by the use of this method!! 
;I II 
::are found in the following chapter. 
li 
ii 
il 
:I 
li 
CHAPTER IV 
'I I, 
I' II 
TABULATION OF RESULTS 
I! 
li To summarize the data in concrete terms is the problem 
ilhere under consideration. In order to present a clear inter-
" 
II 
il 
I 
I 
i 
!lpretation of the results obtained from the questionnaire, the II 
ii I' 
ljmain method used is the table form, with the tables preceded by !I 
' II 
\a brief explanation of the contents. The tables are grouped !I 
~~according to the four major subject fields: social studies, [I 
1
1science, commercial studies, and industrial arts. Comments from !I 
!I !various teachers are also included under their respective il 
il il [!departmental heading.. The results from the four subject fields 11 
llcombined are found in the tables at the end of this chapter. ! 
1\il!, ~~~ I. RETURNS OF THE QUESTIONNAIRES 
II i 
il A total of 696 questionnaires were returned which equals 
I 
\44.2 per cent of the total number of questionnaires distributed. 
I 
\However, sixty of these returned questionnaires were of no value 
_ Ito this study for various reasons. Sixteen were returned in a 
!blank form; four of these were accompanied by comments to the 
effect that the respondent did not consider himself capable of 
answering the questionnaire. In forty-four cases the data re~ 
ceived was valueless because the teachers indicated that they 
taught more than one subject from various fields, including 
some beyond the scope of this study, and had apparently answered 
the questionnaire in terms of all of these subjects.. The 
II 
·1i-- -== 
!I ii L !remaining 879 questionnaires were not returned, probably for 
by the J:l 
;:comments of two teachers who answered the questionnaire. In bot 
!. II 
!Various reasons. One reason is indicated apparently 
~ : ~ ! 
instances they emphasized tte ir belief that the questionnaire :. 
'Was unnecessarily long. The returned questionnaires that were 
·~abulated totalled 636, which is 40.4 per cent of the total i! 
il ,, 
il1Umber distributed, a figure well above the estimated expectatio!M 
!! 
•' ,, 
;:of twenty-five per cent mentioned previously .1 At least eighty- i:
1
! 
oi 
" 
one teachers whose questionnaires were tabulated were heads of !j 
I' 
qepartments. Altogether 127 secondary schools, well distributed I! 
:tbr oughout Massachusetts, were represented. 
The following list indicates the highest degree held by 
dthose teachers whose questionnaires were tabulated: 
.; 
HIGHEST DEGREE EARNED NUMBER OF 
TEACHERS 
DOCTORS 1 
1~STERS 153 
BACHELORS . 272 
TOTAL 426 
:iA total of 210 teachers remained anonymous. 
i; 
q 
The above figures 
;iindicate that the teachers who answered the questionnaire are 
:~ell representative of the initial group selected.2 
I I • SUMMARY DATA 
I Supra, p. 21. 
2 Supra, pp. 21-22. 
~-,:-7,~==#,=== 
!! 
II 
n 
A. Social Studies 
Summary of Respondents. A total of 136 secondary school 
~ 1Social studies teachers responded to the questionnaire. A list 
pf the number of social studies teachers and the subjects taught 
is given below. 
J'ffilffiER OF TEACHERS SUBJECT 
62. • 
ll. 
10. 
6. 
5. . 
42. 
. . . . . History 
Problems of Democracy 
Economics 
Civics 
Geography 
Not specified 
136 TOTAL 
Explanation of tables. The first table lists the res-
~onses of the teachers to the questionnaire topics, the first 
:column being the tota::.. number of responses to each particular 
topic. It will be noted that the total responses are not the 
j; 
isame for all topics. This is due to the fact that the majority 
' i' 
iof the respondents did not check every topic. However, it is 
' 
!believed that this failure in some instances to respond did not 
~ffect the validity of the study. The trend was toward the 
I 
'omission of more checks the less closely related the topic was td! 
~he subject in question. The letters E, S, and N represent the 
~xpressions 
il 
~ively. The 
I 
1-
; 
"essential," "some value", and "no value", respec-
i! 
figures in these columns indicate the per cent of t~~ 
II 
~ i 
i! li 
=#-== _c"-,=~c::=·c._.:. __ .. - _,_ II · 
., 
11 
Htotal in column one which are essential, of some, or of no value 11 
,, H 
:/according to the judgments of the respondents. All of the topic, 
:iare not listed exactly as they were on the questionnaire (see J1 
' ! ~ ; 
j~ppendix A), many of them having been shortened for the sake of 
)space. 
\I 
,: 
il 
.. 
•, ~ 
The second table, Table II in this case, lists the . ·' toplCS ii 
'I 
::in order of importance in terms of the teachers' judgments. E 1 
,. 
and S of the preceding table and their t otel are listed for each li 
" i! 
It was judged best to combine these checks in order to i! !I 
'I 
:analyze the results most accurately. A comparatively sharp dis- ii 
ll 
:I ;, 
iitinction appears when one 
~~is of no value or of some I. 
attempts to determine whether a topic 1' 
!i 
value; the distinction is lil<::ely to be ii 
~ ; 
ii 
!more vague when one tries to determine whether the topic is of 11 
! ! 
: i! :~s:>me value or essential. This staterrent was verified by the com~ 
., 
II 
1
:rrents of some of the teachers. Tre major concern here is to de-\; 
i[termine which topics should be given the greatest em~)ha.sis in th# 
!llmathematics curriculum solely in terms of their value to other 1!_ 
I I! 
!!courses. In relation to this purpose it thus appears necessary 
1
1 
:to utilize both the "essential" and the "some value" checks as ;i 
, stated above. 
It will be noted that a letter in parentheses follows eacill 
·'topic in the second table. 
;i 
This letter is an abbreviat~on for t~e 
,, 
!;major category of the questionnaire in which the particular topi~ 
·' 
i,will be found. The abbreviated categories are as follows: Arithf 
~: q 
11
metic (A);· Algebra (Al); Graphic Representation (G); Mathematicat 
ilways of ThirLlting (T); History of Mathematics (H); Correlated II 
iiMathematical ~!o jects and Activities (P). ===l==llj:= .. == 
' j! 
1: 
·I 
il 
I' il 
!I 
l1 I· 
.· 
TABLE I 
RESPONSES FROM SOCIAL STUDIES TEACHERS 
Total 
i 
jki thmetic 
~: 
i' 
Working vocabulary of arithmetic 130 
Basic principles of arithmetic • 124 
Four fundamental operations 
involving: 
a) Whole numbers .••••• 
b) Fractions. . . . • . . • 
c) Decimals . • . . . 
d) Per cents •••...•• 
Skills and processes needed in: 
126 
116 
118 
121 
a) Numerical problems in 
environment. • • • • • • 127 
b) Everyday business problemsl28 
c) Business, social problems 
demanding greater maturity 
(than 1n 4b) • • • . • • 131 
d) Physical and biological 
science problems • • • • 
e) Social science problems. 
f) Shop problems ••••• 
Use of common tables of measure • 
Solve problems involving 
approximate computations ••.•• 
Use of slide rule • • . • • • • • 
Use of irrational numbers ••.• 
Basic vocabulary of algebra • • • 
Meaning of: 
a) equation . . • • • 
b) formula. • . • . . • . . 
c) exponent • • . . . • . • 
d) positive number .••.• 
e) negative number •••.• 
f) ratio .•.••••. 
108 
126 
110 
126 
126 
123 
123 
127 
120 
120 
114 
118 
114 
1::::4 
122 g) proportion • . • . • . • 
t
l Meaning of symbolic representa-
• tion • • • • • • • • • • • • • • 113 
2. Four fundamental operations 
~~=~·=··=k--=o~=~~·=·c·c=~=--==~~=c=c· =•=·=-=-~===-·~·=== - ~=·=-==~,~~===·=-~=~- -- . 
Per Cent 
E S N 
54.6 35.4 10.0: 
34.7 35.5 29.8 ~ 
49.2 32.5 18.3 •. 
42.2 35.3 22.4 :. 
43.2 35.6 21.2 
44.6 39.7 15.7 I 
i 
52.8 38.6 8.7 
50.8 38.3 10.9 '; 
55.7 37.4 6.9 
16.7 41.7 41.7 i 
71.4 23.8 4.8 • 
14.5 33.6 51.8 I 
42.9 46.0 11.1! 
35.7 40.5 23.8 li 
1.6 12.2 86.2. 
2.4 15.4 82.1 I 
26.8 43.3 29.9 ; 
8.3 26.7 65.0 ' . 
7.5 26.7 65.8 
• 7.9 14.9 77.2 
13.6 28.0 58.5 
14.0 27.2 58.8 
26.6 40.3 33.1 
23.0 42.6 34.4 
19.5 34.5 46.0 
------~-
-.:....:::::--:;:_- --=...,_ --:--.::-:::;.-:-~--~-:::::-. ..:;.-;-;-:-_:-_ ~ 
TABLE I (continued) 
RESPONSES FROM SOCIAL STUDIES TEACHERS 
Total 
li 
r 
II 
lk3. 
li 
li 
II 
I: 
Ll4 
·[: . 
i 
I: 
II 
): 
i. !: 
~5. 
I a6. 
Ill 7. 
~8. 
involving: 
a) positive and negative 
numbers. • . • • . . • • 
b) algebraic monomials. • • 
c) algebraic fractions ••• 
Solve problems by use of: 
a) table. • • • . • . • - • • 
b) graph. • . • . • • • • • 
c) formula. . • • • . • • . 
d) equation • . . • . . • • 
Use of equation or formula in: 
a) business problems •••• 
b) shop problems •••••• 
c) physical and biological 
science problems . • • • 
d) social science problems. 
Make generalizations suggested by 
principles of algebra ..•• 
Use of laws of exponents • • • . 
Understanding of logarithms ••• 
Solve simple exponential 
equations. • • • • • • • • . • • 
Understanding of types of 
variation. • . • . . . . • • • . t. 9. 
1
20. Understanding of basic statisti-
' cal processes and formulas • • • 
121. Meaning of probability . • . • • 
1~2. Compound interest and annuities. 
I, 
lbraphic Representation 
I 
i£3. 
124. 
125 I a 
1~6. 
,27. 
.. 
! 
Interpret charts • • . • • • • • 
Make and interpret bar graphs .. 
Make and interpret circle graphs 
Make and interpret line graphs • 
Make graphs based on: 
a) business data ....•• 
b) social studies data .••• 
c) physical and biological 
science data • • • • • • 
d) shop data .•.....• 
120 
121 
120 
126 
126 
122 
121 
111 
109 
110 
124 
120 
123 
123 
123 
123 
127 
126 
129 
134 
134 
133 
132 
120 
134 
109 
106 
Per Cent 
E S N 
12.5 
4.1 
4.2 
39.7 
42.1 
16.4 
15.7 
23.4 
12.8 
10.0 
33.1 
19.2 
2.4 
2.4 
1.6 
22.0 
21.4 
20.9 
81.3 
78.4 
75.2 
79.5 
60.8 
79.9 
25.7 
20.8 
17.5 70.0 
11.6 84.3. 
9.2 86.7 
31.7 28.6 •' 
34.1 23.8 
35.2 48.4· 
28.9 55.4 I 
31.5 45.0 
27.5 59.6 . 
34.5 55.5 
46.8 20.2 : 
45.0 35.8 
8.1 89.4 
7.3 90.2 
19.5 78.9 
17.9 80.5 
49.6 28.3 
42.9 35.7 i 
44.2 34.9 I 
18 0 7 o.o I 
21.6 o.o . 23.3 1. 5 
20.5 o.o 
29.2 10.0 
17.9 2.2. 
33.0 41.3 
27.4 51.9 
28 
TABLE I (continued) 
RESPONSES FROM SOCIAL STUDIES TEACHERS 
Total 
I 
rays 
~8. 
I' ! ~ 
~9. o. 
I ~1. 
I! 
~2. 
I 
! 
I 
rB3. 
I' ~4. 
of thinking, habits, etc. 
Correct habits in computation, 
measurement, drawing, verbal 
statements .• 
• • . . • • • • • • Habits of estimating, checking 
• Interpret and analyze elementary 
problems . • . • • • • • • • • • Prepare neatly, economically 
arranged solutions of problems 
• Interest in study of quantitative 
relationships with aid of table, 
graph, etc •• . • • • . . • . . • Appreciation for: 
a) Service value of mathe-
matics 
• • • • . . • . . b) Cultural value of mathe-
matics . . • • • • • • • Apply relational thinking to 
quantitative changes, relation-
ships. . . . . • • • . . • • • • 
mathematics 
Story of numbers and numerals. • 
Story of measurement • • • • • • 
Story of decimal system and 
computation. • • . • • . • • • • 
Story of Greek mathematicians •• 
Story of pre-Greek mathematics • 
Story of beginning of modern 
period; Descartes, Newton, 
j' I..eibniz . ........... . 111:1. Story of development of analysis 
ri since 1700 • • • • • • . • • • • 
t\42. Story of mathematical physics and 
:1 astronomy. • • • • • • • • • • • 
f¥13. History of development of 
li ma thema tics in America . • • • • 
~~,,=J~~r~l.li_ ~ed~ mathematical projects 
128 
132 
128 
124 
124 
128 
123 
119 
127 
123 
124 
126 
124 
125 
125 
124 
123 
Per 
E 
64.1 
57.6 
62.5 
29.8 
29.8 
39.8 
30.1 
42.0 
12.6 
9.8 
10.5 
16.7 
12.1 
15.2 
12.8 
8.9 
13.8 
Cent 
s N 
28.1 7.8 
33.3 9.1 
28.1 9.4 
38.7 31.5 
50.0 20.2 
49.2 l0.9 i 
52.8 17.1 
50.4 7.6 
52.0 35.4 . 
49.6 40.7 ·. 
45.2 44.4 : 
48.4 34.9' 
44.4 43.5 :: 
50.4 34 4' . : 
43.2 44.0 
40.3 50.8 
48.0 38.2: 
30 
1,, 
1: 
. . ··'"*· 
RESPONSES FROM SOCIAL STUDIES TEACHERS 
! 
il Total Per Cent 
'i 
It E s N II 
li 
iJand activities 
1144. Projects including use of: a) home, school, community 114 39.5 46.5 14.0 
r 
b) the school bank. • . • . 111 28.8 42.3 28.8 
!I 
c) banks and banking. • . • 115 43.5 45.2 11.3 d) income taxes . • . • • • 119 52.9 40.3 6.7 
I e) family budgets . . . . • 118 49.2 36.4 14.4 
I f) installment buying • . . 118 47.5 42.4 10.2 g) the mathematics of busin~109 32.1 47.7 20.2 
h) common graphic devices • 117 58.1 37.6 4.3 
i) correlation with science 107 18.7 46.7 34.6 
j) correlation with social 
studies. . • • • • • • • 120 67.5 30.0 2'.5 k) mathematics of the shop. 99 13.1 28.3 58.6 
1) calculating machines • . 105 9 .. 5 27.6 62.9 
m) elementary statistics. • 108 32.4 44.4 23.1 
n) mathematics of finance • 108 26.9 50.0 23.1 
o) elementary work in 
mechanics. • . . • . . • 103 9.7 22.3 68.0 p) mathematics needed in the I 
leading professions. . • 106 15.1 51.9 33.0 
- .c.=-==·c~=~-=---===--=oc~~-~c~~-=---cc=--~-~-.~c~c=cc-c=cc-==~-.,--·-=--=== 
1! 
II 
Jl 3:1 
-=--,~~c=-~1~~,-~=-~~~-cc=c·~-~c-c=~=~~cc-= ~~--=-~ -cc--==-._~---- ---_--- c--_ -_ =-~,------_- -,_~,~~--~--,=---_,,_~-~~+cc-c~.---===-
!' 
I' :, TABLE II 
RESPONSES FROM SOCIAL STUDIES TEACHERS 
PERCENTAGE RANKING 
. Rank Topics Per Cent 
E S 
1. 23) 
2. 26) 
3. 24) 
4. 25) 
5. 27b) 
6. 44j) 
7. 44h) 
8. 4e) 
9. 44d) 
10. 4c) 
11. 34) 
12. 28) 
13. 4a) 
Interpret charts (G). • 81.3 
Make and interpret line 
graphs (G) • • . • • • • • 79. 5 
Make and interpret bar 
graphs (G). • . • • • • • • 78.4 
Make and interpret circle 
graphs (G) ••.••••• 75.2 
Make graphs based on 
social studies data (G) • 79.9 
Projects including use of 
correlation with social 
studies (P) . • . . . • • 67.5 
Projects including use of 
common graphic devices (P) 58.1 
Skills and processes 
needed in social science 
problems (A). • • • • • • 71.4 
Projects including use of 
income taxes (P). • . . • 52.9 
Skills and processes 
needed in business, social 
problems demanding greater 
maturity (than in 4b) (A) 55.7 
Apply relational thinking 
to quantitative changes, 
relationships (T) . . . 42.0 
Correct habits in com-
putation, measurment, 
drawing, verbal state-
ments (T) . • • • • • • 64.1 
Skills and processes 
needed in numerical prob-
lems in environment 1A) . 52.8 
! 14. 29) Habits of estimating, 
checking (T). . . . . . 57.6 
15. 30) Interpret and analyze 
elementary problems (T) 62.5 
16. 27a) Make graphs based on 
It business data (G) . . . 60.8 
1117. 1) Working vocabulary of 
===o. -~~ ----="'-'-=~e-e-oc-_-_-_, __ 
I! 
I 
'I li 
18.7' 
20.5 
21.6 
23.3 
17.9 
30.0 
37.6 
23.8 
40.3 
37.4 
50.4 
28.1 
38.6 
33.3 
28.1 
29.2 
Total 
100.0 
100.0 
100.0 
98.5 
97.8 
97.5 
95.7 
95.2 
93.2 ' 
93.1 
92.4 
92.2 
91.4 
90.9 
90.6 
90.0 
fi
1
Rank 
II 
!I 
TABLE II (continued) 
RESPONSES FROM SOCIAL STUDIES TEACHERS 
PERCENTAGE RANKING 
Topics Per Cent 
E S 
32 
Total 
li 
,: -====-----===--===-=-====----===--==----===-=======-=======1 
li 
I! 
li 
::18. 44f) 
i 19. 4b) 
II i: 
I' 
.I 
i\20. 33a) 
il 
I 
I' 
,I 
!: 21. 5) 
!: 22. 44c) 
il 
· 23. 44a) 
'· 
/; 24. 44e) 
fl 
!125. 3d) 
li 26. 33b) 
! 
27. 3a) 
28. l4d) 
29. 44g) 
II 30. 32) 
I• 
3c) 
3b) 
arithmetic (A) ..... . 
Projects including use of 
installment buying (P) •. 
Skills and processes 
needed in everyday busi-
ness problems (A) • • • • 
Appreciation for the ser-
vice value of mathematics 
( T) • • . . . • • • • • • 
Use of common tables of 
measure (A) .•••••. 
Projects including use of 
banks and banking (P) .• 
Home, school, community 
projects (P). . . . • . . 
Projects including use of 
family budgets (P) .... 
Four fundamental opera-
tions involving per cents 
(A) • • • • • . • • • • • 
Appreciation for cultural 
value of mathematics (T). 
Four fundamental opera-
tions involving whole 
numbers (A) • • • • • • • 
Use of equation or formu-
la in social science 
problems (Al) • • . • . . 
Projects including use of 
mathematics of business 
54.6 35.4 
47.5 42.4 
50.8 38.3 
39.8 49.2 
42.9 46.0 
43.5 45.2 
39.5 46.5 
49.2 36.4 
44.6 39.7 
30.1 52.8 
49.2 32.5 
33.1 46.8 
( p ) • . . • • . • . • • • 32 .1 4 7. 7 
Interest in study of 
quantitative relationships 
with aid of table, graph, 
etc. (T). . . . . . . . • 29.8 50.0 
Four fundamental opera-
tions involving decimals 
(A) . • . . . . . . . . • 43. 2 35. 6 
Four fundamental opera-
tions involving fractions 
90.0 
89.9 
89.1 
89.0 
88.7 
86.0 
85.6 
84.3 
82.9 
81.7 
79.8 
79.8 
78.8 
-~ --~-------- ---- ------------
~- --- ----.--·--- ---- .. ------- ------
I· ~=~,=~-~-~~~~----~,~--~~ ---- ~------=---~----------·--_-_ --==----- =~ ---------·---- ------- -------· 
li 
I; 
!f 
" 
I! 
~ank 
I, 
" I' !f 
' I 
IB5. 
I 
~6. 
I• 1,37 
I! • 
! 
,, 
!38. 
:~9. 
i. 
\40. 
,, 
44n) 
44m) 
l3b) 
6) 
20) 
l3a) 
44b) 
2) 
9) 
31) 
44p) 
lOf) 
lOg) 
40) 
44i) 
TABLE II (continued) 
RESPONSES FROM SOCIAL STUDIES TEACHERS 
PERCENTAGE RANKING 
Topics 
(A) • • • • • • • • • • • 
Projects including use of 
mathematics of finance 
( p) . • • • • • • • . • 
Projects including use of 
elementary statistics (P) 
Solve problems by use of 
the graph (Al). . • • . • 
Solve problems involving 
(l)r~x~m~t~ ~o~p~t~t~o~s. 
Understanding of basic 
statistical processes and 
formulas (Al) . • • . • • 
Solve problems by use of 
the table (Al) . • . . . 
Projects including use of 
the school bank (P) ..• 
Basic principles of arith-
metic (A) • • . • • • • • 
Basic vocabulary of 
algebra (Al). . . . . • 
Prepare neatly, 
economically arranged 
solutions of problems (T) 
Projects including use of 
mathematics needed in the 
leading professions (P) . 
Meaning of ratio (Al) . • 
Meaning of proportion (Al) 
Story of beginning of 
modern period; Descartes, 
Newton, Leibniz (H) ••. 
Projects including use of 
correlation with science 
Per Cent 
E S 
42.2 
26.9 
32.4 
42.1 
35.7 
22.0 
39.7 
28.8 
34.7 
26.8 
29.8 
15.1 
26.6 
23.0 
15.2 
35.3 
50.0 
44.4 
34.1 
40.5 
49.6 
31.7 
42.3 
35.5 
43.3 
38.7 
51.9 
40.3 
42.6 
50.4 
, (P) ..........• 18.7 46.7 
'l'r48. 22) Understanding of compound 
,I interest and annuities 
li (Al). . • . • . . • . . • 20.9 44.2 
1~9. 38) Story of Greek mathemati-
=--~--=-==~~il= =--cc=~=-==- -·=-c- =-·---==cc===c..==-=-:=--=---~~=-~--~~~=-.-.~:--=~--=o_--=----==-cc-~.-~~==~=-=-
i: jj 
,, 
i,i 
Total 
77.5 
76.9 
76.8 
76.2 
76.2 
71.6 
71.4 
71.1 
70.2 
70.1 
67.0 
66.9 
65.6 
65.6 
65.4 
65.1 
- ·- ----~-~-
-- H - -
~-- ---~+·····---~~ 
,, 
[I 
II 
II 
II 
TABLE II (continued) 
RESPONSES FROM SOCIAL STUDIES TEACHERS 
PERCENTAGE RAh~NG 
:t 
!!=====================! 
/I Rank 
,I 
H 
Topics Per Cent 
E S 
Total 
/!====================== 
II 
II 5o. 
,, 
1
51. 
52. 
I 
I 
35) 
21) 
15) 
43) 
lr 53. 
li 54. 36) 
1!55. 27c) 
!I 
II 
II 56. 
I' 
,j 
'I 
1157. 
I 58. 
59. 
I! 60. 
il 
:1 
" 
It 61. 
II 
1
'1 63. 
I 
lj 63. 
I ~4. 
i 65. 
It 
4d) 
39) 
41) 
37) 
14a) 
11) 
13c) 
42) 
27d) 
4f) 
clans (H) .•...... 16.7 48.4 
Story of numbers and 
numerals (H). . . • . . • 12.6 52 .o 
Meaning of probability (Al)21.4 42.9 
Make generalizations 
suggested by principles 
of algebra (Al) . . . • • 19.2 45.0 
History of development of 
mathematics in America (H) 13.8 48.0 
Story of measurement (H). 9.8 49.6 
Make graphs based on 
physical and biological 
science data (G). . . . . 25.7 33.0 
Skills and processes 
needed in physical and 
biological science prob-
lems (A). • • • • • • • • 16.7 41.7 
Story of pre-Greek 
mathematics (H) . • . • • 12.1 44.4 
Story of development of 
analysis since 1700 (H) . 12.8 43.2 
Story of decimal system 
and computation (H) . . . 10.5 45.2 
Use of equation or formu-
la in business problems 
(Al) •......... 23.4 31.5 
Understanding of symbolic 
representation (Al) . • . 19.5 34.5 
Solve problems by use of 
the formula (Al). . . . • 16.4 35.2 
Story of mathematical 
physics and astronomy (H) 8.9 40.3 
Make graphs based on shop 
data (G). . . . . . . . . 20.8 27.4 
Skills and processes · 
needed in shop problems 
(A) . . . . . . . . . . . 14.5 33.6 
66. 13d) Solve problems by use of 
the equation (Al) .... 15.7 
67. 14c) Use of the equatlon or 
28.9 
65.1 
64.2 
61.8 
59.4 
58.7 
58.4 
56.5 
56.0 
55.7 
54.9 
54.0 
51.6 
49.2 
48.2 
48.1 
44.6 
34 
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I. 
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I; 
.I 
II 
!j 
il 
II 
TABLE II (continued) 
RESPONSES FROM SOCIAL STUDIES TEACHERS 
PERCENTAGE RANKING 
!====================================================~ I 
I! Rank 
,, 
II 
Topics Per Cent 
E S 
Total 
ll=================l 
II 
II 
I' 
1
168. lOd) 
!169. 44k) 
)I 
1! 70. lOe) 
r; 
il 
:: 71. 14b) 
j! 
lf72. 441) 
I! 
jl 73. 
; 74. ,, 
1: 75. 
lOa) 
lOb) 
44o) 
I II 
li 76. 12a) 
li 
j 
/: 
I
I, 77. 
; 78. 
!I 
lOc) 
18) 
19) 
formula in physical and 
biological science 
problems (Al) • • . 
Meaning of positive 
number (Al) . . . . • 
Projects including use of 
mathematics of the shop 
( p) . . • • . • . • • • • 
Meaning of negative 
number (Al) . . . . . . . 
Use of equation or formu-
la in shop problems (Al). 
Projects including use of 
calculating machines (P). 
Meaning of equation (Al). 
Meaning of formula (Al) . 
Projects including ele-
mentary mechanics (P) •• 
Four fundamental opera-
tions involving positive 
and negative numbers (Al) 
Meaning of exponent (Al). 
Solve simple exponential 
equations (Al). . . . . • 
Understanding of types of 
variation (Al) .•.••. 1: 79. 
t: 80. 8) Use of irrational numbers 
I' 
/J81. 
j. 
i: 82. 
ti 83. 
1: 
I 
i 84. 
I 
II 85. 
----#--
i\ 
I' 
I! 
II 
12b) 
7) 
12c) 
16) 
17) 
(A) • . • . • • . • . • • 
Four fundamental opera-
tions involving algebraic 
monomials (Al) . • . . . . 
Use of s 1ide rule (A) . . 
Four fundamental opera-
tions involving al@Sbraic 
fractions (Al). • . • . • 
Use of laws of exponents 
(Al). . . . . . . . . . • 
Understanding of loga-
rithms (Al) • . . . • 
10.0 
13.6 
13.1 
14.0 
12.8 
9.5 
8.3 
7.5 
9.7 
12.5 
7.9 
1.6 
2.4 
4.1 
1.6 
4.2 
2.4 
2.4 
34.5 
28.0 
28.3 
27.2 
27.5 
27.6 
26.7 
26.7 
22.3 
17.5 
14.9 
19.5 
17.9 
15.4 
11.6 
12.2 
9.2 
8.1 
7.3 
44.5 
41.6 
41.4 
41.2 
40.3 
37.1 
35.0 
34.2 ' 
32.0 
30.0 
22.8 
21.1 
19.5 
17.8 
15.7 
13.8 I 
13.4 
10.5 
9.7 
35 
II 
II 
'I 
II 
II Comments !u:_ Social Studies Teachers. Thirty-seven of the , il il ~36 social studies teachers (27 .2 per cent) answering the !1 
!' :1 ~uestionnaire offered comments, twenty-five (or 18.4 per cent) fi 
~ertaining to the problem. The remaining twelve teachers made il 
[i I! ~ersonal comments or others pertaining to the content of the :/ 
~he sis or questionnaire. The most pertinent of these latter ;/ 
~omments are summarized separately .1 11 
il Two ninth grade h:j_story teachers implied that they saw !I 
fractically no connection between mathematics and history, while 11 
~ third, a teacher in grade twelve, stated that the connection il 
'I , ~s "sometimes vague". The rest of the history teachers who 1J 
~ommented considered mathematics at least of some value to their II 
~upils. Four twelfth grade teachers emphasized the fact that II 
~athematics can serve a valuable function as an aid in developing\! 
II II ~roper thinking habits. Three others commented on the need for ·1 
~ore emphasis on the teaching of graphs. ij 
~~ !I 
iJ One history teacher expressed the desire to place a study iJ 
I, tl 
Iff the History of Mathematics in the junior high school program. !l 
,his teacher said, "At least the biographies of some of the early\! 
I' ii 
ifreek scientists and mathematicians could be read--if in simple :1 
I. 
!Ftory form. This would be of the greatest help to me as a his- ij 
!,f. ory teacher." 'I 
However, the task of determining the need of mathematics . il ii ~~ history classes should not be pursued too far. This point is !I 
as 
rerhaps best summed up in the words of a twelfth grade teacher il 
~ I Infra, PP=·==8=,7=-=8=9=.====================================~il======== 
il 
il 
"' 
,! j 
I! who said, il 
11 :1 ;, il 
i,.,·.i,l. Much of this means knowing a vocabulary and possessing :,,II 
the ability to use the correct terms as they arise in the 
il discussion of historical or social questions. The whole !.lll 
!! mathematical process is not necessary for the understanding II 
ii of :e e::::n::e:;ade history teacher who saw little need for il 
1
1./ mathematics in history stated that "what most pupils need is to :.1 
I II /,learn to read." Another' stated that grade twelve courses in :1 
~' II 
/!Problems of Democracy and "'conomics •would have more correlation]' 
il with mathematics" than would history itself. il 
:1 :1 
I! One ninth grade history teacher stated that there is "not ! 
11. I 
II ila great deal of correlation between mathematics and history 
!i 
!I except in clear thinking and reading in word problems, and 
II q 
11 interpretation of graphs." Another history teacher of grade 
:/twelve placed emphasis on logical thinking, careful reading 
fi 
li 11analysis, and understanding of problems. This teacher appeared 
I !I 
:Jto recognize a correletion between mathematical training and 
tl 
![reading ability while the teacher referred to in the pre ceding 
lj 
ilparagraph did not. 
·I 
A significant point was brought out by a teacher who wrot 
,. 
llthat "mastery (in the complete sens·e of the word] is unlikely at 
'I 
iitenth year level." This teacher states that he marked the 
il 
![questionnaire "on more or less of a relative sense". 
il A ninth grade history teacher stated th~t 
i 
i 
:, 
l1 
I 
il 
r :l : 
... some items LYiz. 34J would seem to be far beyond th~ 
I 
i! 
I 
!I 
ability of the usual high school pupil--graphic representa- \ 
tion often presents a very real problem as to interpretation,/! 
to say nothing of· ability to originate graphs and diagrams, .
1 
or anything requiring abstraction. jl 
I 
! 
37 
II 
l 
l1 
liHe concluded, "Social studies in high school can be only rapid 
li 
'!surveys so that 'familiarity' w1 th mathematical material could 
! 
II 
!:not apply." The validity of this conclusion is questionable in 
II 
::this author's opinion. 
I, 
It was the opinion of one ninth grade teacher that 
I 
j· I 
\!questions 
li 
:I 
#27 and #33 cross "from one's subject into other 
I ilfields". ,, This teacher considered almost all of question #44 
I 
'i 
II "essential for 
ll 
everyday living, but narrowed down to United 
If states 
il 
History the answer is no." This is a significant point. 1 
i 1: 
ii 
!I 
An eleventh grade teacher of girls stated that 1 
. There should be much more correlation in business courses 1/ 
with history, for girls have a difficult time understanding • 
Gold and Silver Standards, Federal Reserve Banks, etc., i 
when these are studies in History. 1 
!I . d :;gra e 
I! 
The following are additional comments made by two twelfth .1 
history teachers: 1, 
i' il 
'I II 
I' d 
On the whole, my best history students have usually been 
those who had a combination of good English and good mathe-
matical training;lacking in either phase, they seemed to 
show a deficiency in expression or reasoning ability. 
i 
I 
! 
I 
., 
:I 
,I 
I 
If they [the pupils] understand graphs, have a reading I 
ability of numbers and realize their meaning, we in Social .[ 
Studies would be able to get over a broader and better under1 
standing of the history itself. If students understand. I 
graphs, etc., it would save time and permit us to go into _j 
more detail on historical points. . .. Since today we trair:t 
pupils for good citizenship, I feel that a good mathematical\ 
. . . background and understanding is essential I 
i[ This latter teacher added the comment that learning the history J 
/iof mathematics is worthwhile if time permits, but that it is mor~ 
, .I 
.
1
' important to spend the time on mathematics itself. :1 
1 Of the remaining social studies teachers, a ninth grade 
I' 
,I ~ivies teacher wrote that "beyond its general educational value"~ 
I 'i 
.. ,9 
t..) 
" 
B. Science 
SUmmary of Respondents. A total of 186 secondary school 
SUBJECT 
48. . . . . . Physics 
44. . . . Chemistry 
26. . . Biology 
17. . . . . . General Science 
Not specified 
I 
I 
I 
II 
I! 
II 
4( 
186 TOTAL 
Explanation of tables. See pages 25-26. 
TABLE III 
RESPONSES FROM SCIENCE TEACHERS 
Total 
~ithmetic 
~ • Working vocabulary of arithmetic • Basic principles of arithmetic •• • Four fundamental operations involving: 
,I a) Whole numbers • • • • • • 
1
1
1 b) Fr ti ac ons • • • • • • •• 
~ c) Decimals. • • • • • • • • d) Per cents • • • • • • • • • Skills and processes needed in: li a) Numerical problems in 
11 environment . • • • • • • 
If b) Everyday business problems 
1
1
!,, c) Business, social problems 
demanding greater maturity 
178 
181 
182 
178 
179 
178 
172 
170 
I
! (than in 4b). • • • • • • 160 
I
I d) Physical and biological 
I 
science problems. • • • • 176 
~' • e) Social science problems • 157 f) Shop problems • • • • • • 160 Use of common tables of measure • 178 IP Solve problems involving ~ • approximate computations. • • • • 180 I' •• Use of slide rule • • • • • • • • 172 Use of irrational numbers • • • • 177 lgebra 
• 
o. 
l. 
I 
I 
2. 
Basic vocabulary of algebra • • • 
Meaning of: 
a) equation. • • • • • • • • 
b) formula ••••••••• 
c) exponent. • • • • 
d) positive number ••••• 
e) negative nu,nber • • • • • 
f) ratio • • • • • • • • • • 
g) proportion. . . . . . . • 
Meaning of symbolic representa-
tion . . . . . . . . . . . . . • 
Four fundamental operations 
177 
176 
176 
175 
172 
172 
175 
175 
170 
Per Cent 
E S 
82.0 15.2 
80.7 15.5 
91.2 6.6 
87.2 10.7 
89.4 9.5 
88.2 11.2 
52.9 32.6 
21.2 43.5 
13.1 32.5 
77.3 21.0 
17.8 46.5 
30.0 47.5 
61.2 29.2 
67.8 27.2 
16.9 47.7 
34.5 32.8 
70.1 
73.3 
62.5 
53.1 
70.3 
72.1 
79.4 
76.0 
63.5 
23.2 
15.3 
23.3 
29.1 
18.0 
17.4 
15.4 
18.9 
29.4 
N 
2.8 I 
3.9 1: 
2.2 
2.2 
1.1 
0.6 
54.4 
1.7 
35.7 
22.5 i 
9.6 i 
5.0 i 
35.5 
32.8 
6.8 
11.4 
14.2 
17.7 
11.6 
10.5 
5.1 i 
5.1 \~ 
" 
,, 
1 
41 
II 
II 
II 
ir 
-=-~-,_-_-_--c-_-c--~-~-~~~-c-~c~=--~-----~-~---=~co·c-c_~-=c~c--~c-~---
'' TABLE III( continued) 
RESPONSES FROM SCIENCE TEACHERS 
Total 
involving: 
a) positive and negative 
numbers • • • • • • • • • 
b) algebraic monomials ••• 
j\ c) algebraic fractions • • • 
1~3. Solve problems by use of: 
li a) table • • • • • • • • • • 
:I 
I! be )) fgroarpmuhla· • · · · · · • · • 
I' • • • • • • • • • 
tl d) equation. . • . . . . • . 
174 
171 
168 
176 
176 
178 
176 
~~4. Use of equation or formula in: 
11 a) business problems . . • • 161 
ii b) shop problems • • . • • • 162 
ji c) physical and biological 
1\ science problems. . • • . 175 
!i d) social science problems . 162 
1!1.5. Make generalizations suggested by 
" 11 principles of algebra. • . . 166 
1
'!1-6. Use of laws of exponents . . 168 
,ll 7. Understanding of logarithms. 172 
!~8. Solve simple exponential 
ii equations. . . . • . . . • • • 169 
~~9. Understanding of types of 
i! variation. . . • . • . . . • . • • • 171 
'1~0. Understanding of basic statisti-
.1 cal processes and formulas . . • 173 ;~1. Meaning of probability . . . • • 172 
!~2. Compound interest and annuities •. 170 
j: 
!!Graphic Representation 
,, 
Interpret charts . . . . . • • • 
Make and interpret bar graphs .. 
1~ke and interpret circle graphs 
r~ke and interpret line graphs • 
l~ke graphs based on: 
179 
177 
172 
174 
a) business data • . . . . . 153 
b) social studies data . . • 151 
c) physical and biological 
Per Cent 
E S 
62.6 
38.0 
39.3 
63.1 
59.7 
72.5 
71.0 
20.5 
27.2 
69.7 
14.2 
50.0 
20.2 
14.0 
10.7 
44.4 
15.6 
14.5 
5.3 
59.8 
45.8 
24.4 
48.8 
12.4 
9.9 
24.1 
32.2 
28.6 
30.7 
33.0 
18.0 
19.3 
40.4 
48.1 
26.9 
40.1 
36.7 
36.9 
41.9 
32.5 
22.8 
49.1 
45.9 
21.2 
36.3 
45.2 
40.7 
40.8 
32.0 
35.8 
N 
13.2 ' 
29.8 
32.1 i 
6.3 
7.4 
9.6 
9.7 
I 
39.1 1 , 
24.7: 
3.4 
45.7 
13.3 :: 
42.9 ' 
44.2 
56.8 :: 
32.7 
35.3 
39.5 
73.5 
3.9 
9.0: 
34.9 
10.3 :, 
55.6 
54.3 ,· 
science data •...••• 177 57.1 35.6 7.3 1 
d) shop data . . . • . . • • 156 16.0 55.1 28.8 :. 
-~-- ~c~~-~--cc- --~~ --- --~ -~-=--=~----- ~==- --=---==--==---~-=- ~ ---- --------~-co~=~- ~=~~' 
TABLE III (continued) 
RESPONSES FROM SCIENCE TEACHERS 
Total 
ays of thinking, habits, etc. 
!, 
~e. 
~9. ~:: ~2. 
t3· 
,! 
r4. 
I 
Correct habits in computation, 
measurement, drawing, verbal 
statements . . . . . . . • • . 
Habits of estimating, checking • 
Interpret and analyze elementary 
problems • . . . • • • • . . • • 
Prepare neatly, economically 
arranged solutions of problems . 
Interest in study of quantitative 
relationships with aid of table, 
graph, etc. • • . • . . • • • • 
Appreciation for: 
a) Service value of mathe-
matics. . . . • . . • • • 
b) Cultural value of mathe-
matics. . . • . . • • • • 
Apply relational thinking to 
quantitative changes, relation-
ships. . . . . . . . . . . . . . 
istory of mathematics 
~5. Story of num. bers and nume:r·als. • 6. Story of measurement • . • • • o . 7. Story of decimal system and If computation. . . . • . • . . • • 
8. Story of Greek rna thema ti cians • • 
9. Story of pre-Greek mathematics . 
o. Story of beginning of modern 
period; Descartes, Newton, 
lA Leibniz ••....•. 0 • 0 •• 
il. Story of develop~ent of analysis 
, since 1700 o • • • • o o o • • • 
\ astronomy .•..••..•••• ~2. Story of mathematical physics and 
1!. 
3. History of development of 
mathematics in America •..•• 
IForrelated mathematical projects 
180 
177 
179 
177 
173 
173 
165 
174 
174 
173 
175 
172 
172 
172 
173 
173 
170 
Per Cent 
E S 
87.8 
79.7 
74.9 
74.0 
52.6 
58.4 
33.3 
50.0 
9.2 
17.9 
23.4 
2.9 
1.7 
6.4 
13.3 
3.5 
11.7 
17.5 
24.0 
21.5 
40.5 
50.3 
40.2 
40.2 
46.8 
44.6 
33.1 
27.3 
36.6 
35.8 
52.0 
37.6 
=-
N 
0.6 
2.8 i 
1.1 i: 
i 
4.5 I, 
I, 
i: 
I 
6.9 l' 
li 
II 6.9 i: 
I' 
16.411 
!i i! 
9.8 1~ 
II 
r 
50.611 
35.2 1: 
!i 
32.0 i; 
64.0 II 
70.9 !: 
1: 
il 
57 .o li 
57.2 
34.7 
58.8 
J· 
43 
T-== 
I 
---~----
------------· -· ---· --
TABLE III (continued) 
RESPONSES FROM SCIENCE TEACHERS 
Total 
activities 
Projects including use of: 
a) home, school, community 
activities. • • • . • • • 155 
b) the school Dank • • • • • . 151 
c) banks and banking . • • • 152 
d) income taxes. • • • • • • 154 
e ) family budgets . . . • • · • 154 
f) installment buying. . • • 152 
g) the mathematics of businessl52 
h) common graphic devices. • 161 
i) correlation with science. 168 
j) correlation with social 
studies • • • . . • • • • 150 
k) mathematics of the shop • 155 
1) calculating machines. • • 152 
m) elementary statistics • • 151 
n) mathematics of finance. • 150 
o) elementary work in 
mechanics • • • . • • • • 156 
p) mathematics needed in the 
leading professions • 157 
Per Cent 
E S 
23.9 
7.9 
8.6 
13.0 
16.9 
13.1 
8.6 
35.4 
68.5 
6.7 
16.1 
5.3 
7.2 
6.0 
34.6 
26.8 
54.8 
32.5 
29.6 
29.2 
29.9 
28.3 
38.2 
50.3 
28.0 
41.3 
51.0 
33.6 
52.3 
28.7 
37.2 
54.1 
'!: 44 
; 
I 
I 
T !' 
N 
21.3 
59.6 
61.8 
57.8 
53.2 
58.6 
53.3 
14.3 
3.6 
52.0 
32.9 
61.2 
40.4 
65.3 
28.2 
19.1 
=====4= -- '=-= 
I 
I 
TABLE IV 
RESPONSES FROM SCIENCE TEJ.CHID1S 
PERCENTAGE RANKING 
j:, 
li 
li 
I' 
i' 
li 
===-==--=-=====---====--===========-===---========================ii 
Rank Topics Per Cent 
E S 
1. 28) Correct habits in com-
putation, measurement, 
drawing, verbal state-
ments (T) . . . . . . . . 87 .e 
2. 3d) Four fundamental opera-
tions involving per cents 
(A) • • • • • • • • • . • .88.2 
3. 3c) Four fundamental opera-
tions involving decimals 
(A) . • • • • • • • • • • 89.4 
4. 30) Interpret and analyze 
elementary problems (T) 74.9 
5. 4d) Skills and processes 
needed in physical and 
biological science prob-
lems (A). • • • • • • • • 77. 3 
6. 3b) Four fundamental opera-
tions involving fractions 
(A) • • • • . • • • • • • 87.2 
7. 3a) Four fundamental opera-
tions involving whole 
numbers (A) 0 •• 0 • • • 91.2 
e. 1) i»orking vocabulary of 
arithmetic (A). . . . 82.0 
9. 29) Habits of estimating, 
checking (T) •.••.•• 79.7 
10. l4c) Use of equation or formu-
la in physical and 
biological science prob-
lems (Al) . • . • • . . • 69 • 7 
11. 44i) Projects including use of 
correlation with science 
(P) • • . • • • . • . 
12. 
13. 
[14. 
2) 
23) 
31) 
Basic principles of 
arithmetic (A) •••••• 80.7 
Interpret charts (G). • . 59.8 
Prepare neatly, econ-
omically arranged solutions I 
i 
Jl5. 6) 
of problems. • . • . . • • 74.0 
Solve problems involving 
11.7 
11.2 
24.0 
21.0 
10.7 
6.6 
15.2 
17.5 
26.9 
28.0 
15.5 
36.3 
21.5 
Total 
99.5 
98.9 
98~9 
98.3 
97.9 
97.8 
97.2 
97.2 
96.5 
96.2 
96.1 
95.5 
ii 
!I 
I. ,, 
45 
==-=====~-=-==-=-==========~-==-~-=-=--=--=-=-=-===============-=-~===-=--=-=-==-=~=-=======4==~-=-==-~~ 
11
16. 
7. 118. 
119. 
I 120. 
I 1;21. 
,, 
ll 
il 
1:: 
1:22. 
f: 
1!23. 
!I i24. 
! 
i 
'25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
133. 
I j34. 
TABLE IV (continued) 
RESPONSES FROM SCIENCE TEACHERS 
PERCENTAGE RANKING 
Topics 
approximate computa-
tions (A). . . • . • • . 67.8 27.2 
lOg) Meaning of proportion (Al) 76.0 18.9 
lOf) Meaning of ratio (Al) • • 79.4 15.4 
13a) Solve problems by use of 
the table (Al). • . • • • 63.1 30.7 
9) Basic vocabulary of 
algebra (Al). • . . . 70.1 23.2 
33a) Appreciation for service 
value of mathematics (T). 58.4 34.7 
32) Interest in study of 
quantitative relationships 
with aid of table, graph, 
etc. (T). . . . • . • . • 52.6 40.5 
11) Meaning of symbolic 
representation (Al) . 63.4 29.4 
l3b) Solve problems by use of 
the graph (Al). • . • • • 59.7 33.0 
27c) Make graphs based on 
physical and biological 
science data (G). • • • • 57.1 35.6 
24) Make and interpret bar 
graphs (G). • • • • • • • 45.8 45.2 
l3c) Solve problems by use of 
the formula (Al). . . . • 72.5 18.0 
5) Use of common tables of 
measure (A) • • • • • • • 61.2 29.2 
l3d) Solve problems by use of 
the equation (Al) . • • • 71.0 19.3 
34) Apply relational thinking 
to quantitative changes, 
relationships (T) • . • • 50.0 40.2 
26) Make and interpret line 
graphs (G). . . . . • . • 48.8 40.8 
lOe) Meaning of negative 
number (Al) • . • • • • • 72.1 17.4 
lOa) Meaning of equation (Al). 73.3 15.3 
lOd) Meaning of positive 
number (Al) • • . • 70.3 18.0 
12a) Four fundamental opera-
Total 
95.0 
94.9 
94.8 
93.8 
93.3 
93.1 
93.1 
92.9 
92.7 
92.7 
91.0 
90.5 
90.4 
90.3 
90.2 
89.6 
89.5 
88.6 
88.3 
46 
-=F ·-- ----
! 
\ ~ 
.. c==-===-~=oo--~===---==4===== 
Rank 
35. 
36. 
37. 
i 38. 
i: 
i 
39 .. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
•· 47. 
48. 
49. 
i 50. 
I. 
II 
=#= 
15) 
lOb) 
44h) 
4a) 
33b) 
lOc) 
44p) 
44a) 
4f) 
l4b) 
44o) 
27d) 
12b) 
37) 
12c) 
8) 
TABLE IV (continued) 
RESPONSES FROM SCIENC& TEACHERS 
PERCENTAGE RANKING 
Topics Per Cent 
E S 
tlons involving positive 
and negative numbers (Al) 62.6 24.1 
Make generalizations 
suggested by principles 
of algebra (Al) • • . . • 50.0 36.7 
Meaning of formula (Al) • 62.5 23.3 
Projects including use of 
common graphic devices 
(P) . . . . . . . . . . • 35.4 50.3 
Skills and processes 
needed in numerical prob-
lems in environment (A) . 52.9 32.6 
Appreciation for cultural 
value of mathematics (T). 33.3 50.3 
Meaning of exponent (Al). 53.1 29.1 
Projects including use of 
mathematics needed in the 
leading professions (P) . 26.8 54.1 
Home, school, community 
projects (P). . • • • • 23.9 54.8 
Skills and processes 
needed in shop problems 
(A) . . . . . . . . . . . 30.0 47.5 
Use of equation or formu-
la in solution of shop 
problems (Al) • . . . . • 27.2 48.1 
Projects including ele-
mentary mechanics (P) . . 34.6 37.2 
Make graphs based on 
shop data (G) • • • • • • 16.0 55.1 
Four fundamental opera-
tions involving algebraic 
monomials (Al). . . • . . 38.0 32.2 
Story of decimal system 
and computation (H) • • • 23.4 44.6 
Four fundamental opera-
tions involving algebraic 
fractions (Al). • . • • • 39.3 28.6 
Use of irrational numbers 
(A) • . . • . . . . . . • 34.5 32.8 
Total 
86.7 
86.7 
85.8 
85.7 
85.5 
83.6 
82.2 
80.9 
78.7 
77.5 
75.3 
71.8 
71.1 
70.2 
68.0 
67.9 
67.3 
4'i 
TABLE IV (continued) 
RESPONSES FROM SCIENCE TEACHERS 
PERCENTAGE RANKING 
Topics Per Cent 
E S 
Total fiRank 
II======-~========== 
,I 
1151. 
1: 52. 
il I! 
II 
I~ 53. 
I' 54. 
i' 55. 
I! 
I! ,, 
1156. 
1157. 
1: 58. 
I' !! 59. 
II 
i: 
[, 60. 
I: ,, 
!i 
ii 
Ji 61. 
62. 
'63. 
19) 
44k) 
42) 
25) 
4b) 
36) 
20) 
7) 
4e) 
14a) 
21) 
44m) 
16) 
Understanding of types 
of variation (Al) • • . • 44.4 
Projects including use of 
mathematics of the shop 
(P) •.....•...• 16.1 
Story of mathematical 
physics and astronomy (H) 13.3 
Make and interpret circle 
graphs (G). • . . . . . • 24.4 
Skills and processes 
needed in everyday busi-
ness problems (A) . . . . 21.2 
Story of measurement (H). 17.9 
Understanding of statistical 
processes and formulas 
(Al). . . • . . . . . . • 15.6 
Use of slide rule (A) • • 16.9 
Skills and processes 
needed in social science 
problems (A) ••••••• 17.8 
Use of equation or formu-
la in business problems 
(Al). . • . . . • . • • • 20.5 
Meaning of probability 
(Al). . . . . • . . . . . 14.5 
Projects including use of 
elementary statistics (P) 7.2 
Use of laws of exponents 
(Al) •••.••••••• 20.2 
64. 17) Understanding of loga-
rithms (Al) . • • • • . • 
65. 14d) Use of equation or formu-
14.0 
la in social science prob-
i lams (Al) . • . • • . . . 
'· 66. 35) Story of numbers and 
, numerals (H). • • . . • • 
[ 67. 44j) Projects including corre-
!,:.l· lation with social 
studies (P) •.....• 
,, 
i· 68. 44e) Projects including use of 
=-=~=.c==1f===c~--=·=·=· ---- .. -.--
:j 
14.2 
9.2 
22.8 
51.0 
52.0 
40.7 
43.5 
46.8 
49.1 
47.7 
46.5 
40.4 
52.3 
36.9 
41.9 
40.1 
40.2 
41.3 
67.2 
67.1 
65.3 
65.1 
64.7 
64.7 
64.7 
64_. 6 
64.3 
60.9 
60.4 
59.5 
57.1 
55.9 
54.3 
49.4 ' 
48.0 
------·---------. 
-- --- --------...,.....-
TABLE IV (continued) 
RESPONSES FROM SCIENCE TEACHERS 
PERCENTAGE RANKING 
'=============================== li 
:' 
liRank II 
li 
Topics Per Cent 
E S 
Total 
!;=============================== li I, 
II ,, 
I family budgets (P) •••• 
Projects including use of 
mathematics of business 
16.9 29.9 
1!'69. 44g) 
!i 
I 
)\ 70. 
::71. 
I' il 
( p) • . • . • . • . • . 
27b) Make graphs based on 
social studies data (G) • 
4c) Skills and processes 
needed in business, social 
problems demanding greater 
maturity (than in 4b) (A) 13.1 
1,72. 27a) Make graphs based on 
1: business data (G) • • • • 12.4 I. !173. 18) Solve simple exponential 
li equations (Al). •.•.• 10.7 
I' 
1
i 74. 40) Story of beginning of 
I' modern period; Descartes, 
,, Newton, Leibniz (H) • • • 
I! 75. 41) Story of development of 
:: analysis since 1700 (H) • 6. 9 
/[76. 44d) Projects including use of 
I
. income taxes (P). • . • . 13.0 
,: 77. 44f) Projects including use of 
1: installment buying ( P) • • 13 .1 
1
'!, 78. 43) History of development of 
mathematics in America (H) 3.5 
l
i,79. 44b) Projects including use of 
school bank (P) • • • . • 7. 9 
1
'!, 80. 441) Projects including use of 
calculating machines (P). 5.3 
:81. 44c) Pro'jects including use of 
,. banks and banking ( P) • • 8. 6 
1! 82. 38) Story of Greek mathemati-
11: cians (H) . . . • • . o • 
:83. 44n) Projects including use of 
1
: mathematics of finance (P) 6.0 
'!':. 84. 39) Story of pre-Greek mathe-
' matics (H). • . • . • 0 • 1. 7 
:as. 22) Understanding of com-
35.8 
32.5 
32.0 
32.5 
36.6 
35.8 
29.2 
28.3 
37.6 
32.5 
33.6 
29-.6 
2e.7 
46.8 
46.8 
45.7 
45.6 
44.4 
43.0 
42.7 
42.2 
41.4 
41.1 
40.4 
38.9 
38.2 
34.7 
29.0 
:1 pound interest and 
/! annuities (Al) 0 • • • • • 5.3 21.2 26.5 , 
=====----==+==-~=c==c~cc:~c=-==c=o-=--=~~~=-:·.cc==cc==c:c=-=.=:==-=-=~c~.- -~-' c-=~:c:~--::.- :.-=:-~~ - ~ccc·cc=~:--cS~-c==-= 
ll 
I 
Comments ~Science Teachers. Forty-two of the 186 
!iscience teachers (22. 6 per cent) answering the questionnaire 
,, 
ljoffered comments, thirty-four (or 18 .3 per cent) pertaining to 
!lthe problem. The remaining eight teachers made other comments 
" !t 
•I 
!!of significance which are summarized separately .1 
i 
!I Four twelfth grade teachers stressed the importance of 
!fmathema tics in physics classes in relatively general terms. One 
'I I, 
i
1
teacher who checked all of the questionnaire topics as essential 
" 
!lexcept #38-43 which he checked as of some value, stated that he 
!!considered "all [of the topics]very much worth while--and needed 
li 
1
ito arouse proper appreciation of mathematics as a tool- -and 
1\ 
:!cultural asset." Another made the following comments: 
/J The slide rule is very important. Our mathematics de-
partment teaches it. Simple, basic trigonometry is 
extremely important. A good background in mathematics, I 
:I believe, is essential for success in physics. 
H !I This teacher noted that the slide rule is of more value to the 
!I 
iiphysics student than is the use of logarithms. A third teacher 
; 
il 'd 11Sa~ , 
d 
-! 
I 
!J 
I 
,i 
I would like to have a group of students whose background$ 
showed familiarity with, and genuine interest in all the ! 
above topics. However, I have found many cases where a dull ! 
or confusing presentation of some of these topics in the :1 
lower grades might be held responsible for a general apathy 
toward mathematics in any form. 
iJThis is a significant statement and helps to emphasize the need 
l[for competent teachers of mathematics at all levels. Another 
il 
~ j 
!! stated, 
I I: 
ij If a boy or girl is to study physics and is to profit 
I, from such study it goes without saying that a strong back-
______ J_ i W:t;, pp: 8 7-89, ---------~-
bO 
ground in basic arithmetic and secondary school mathematics-~ 
algebra, .plane geometry and even a little trigonometry--is · 
essential. 
Two eleventh and twelfth grade physics teachers stressed 
:.the importance of the four fundamental operations. One stated 
II 
!!that 
The greatest source of trouble in high school physics 
classes is the apparent disregard of the pupil for the four 
essential steps of mathematics: i.e. : addition, subtrac-
tion, multiplication, and division. 
other teacher had this to say: l 
I 
i 
multiplication and division and the use of the decimal point~! 
Pupils should carry a problem through to a complete and I 
What we need most is greater accuracy in addition, 
accurate solution, not just set it up and leave it. ! 
I 
'i Two other eleventh and twelfth grade teachers spoke of th~ 
I I 
i'value of knowing the decimal system. 
,I q 
One said, "Ordinary arith- \ 
!!metic and particularly decimals and significant figures are 
' 
I 
!/practically unknown, and I have to teach them to . physics 
i! 
ilstudents." This teacher also teaches chemistry, and stated that 
i!"there would be far fewer essentials in that subject.tt The 
i!second teacher mentioned the following: 
;! 
·I 
'I 
1. Students should be familiar with the decimal system. 
2. Students should be taught the metric system of 
measurements. 
3. Cancellation of units 
taught. Ex: 10 yd. = ? in. 
(as well as numbers) should be 
10 i~. x 36 in. = 360 in. ii. 
,. 
1
.: Another twelfth grade teacher mentioned significant 
II 
:i I 
iifigures and wrote, "You might include (1) significant figures, ·I 
'I 
ii (2) percentage error, (3) errors in measurement." 
I' II 
II 
Finally, a twelfth grade teacher referred to the need 
·I 
I 
for I 
!!added teaching of arithmetic, algebra, and method of obtaining 
.I 
!j 
~oston Un,\ers,ty 
Schoo] o1 &nucu\jar. 
I' ill . I' ~· 
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ii I I 
i ~quare roots when he stated, 
'I 
' 
tl 
'I 
Probably the greatest stumbling block 1n physics today is i 
the pupils' inability to do the arithmetic and simple algebra'! 
involved. One in ten of my college preparatory pupils can do'l 
square root. It is essential in physics. : 
~his teacher also referred to the value of the slide rule 1n 
I, 
ii 
!solving physics problems. 
~or 
~ut 
Four eleventh grade chemistry teachers stressed the need I 
.I 
One of thesf emphasis on various fundamentals of mathematics. 
it this way: 
If we could get pupils who could add, subtract, multiply, 
divide, knew something about decimals, fractions, equations 
and ratio we would be very happy. The decimal point appears 
to be strictly ornamental and fractions throw them completely~ 
!Another stated, "I find that certain students lack the funda- ' 
il jl ~ental drills in mathem~tics, and don't know equation, propor-
:1 
1rions, and how to use a formula.: 
:i A third teacher considered topic /137 very important and 
ii ~ent on to say: 
:i 
Y~ pupils in chemistry need drill in the bare basic 
terminology of mathematics. The metric system is a mystery 
to them. Even witp considerable instruction on my part they 
still confuse cubic centimeter with linear centimeter (just 
one of many confusions). 
~~~he fourth teacher stressed the need for tta working 
'i 
ierithmetic and algebra•• on the part of his pupils. 
il 
knowledge of , 
He went on tol 
!i 
iisay that because 
\I 
his subject calls for a working knowledge of 
I 
i 
I 
II l~athematics, his opinion "may be flavored with bias toward 
il 
!~athematics." 
n i 
Two eleventh and twelfth grade chemistry teachers 
!! 
jfhe need for emphasis in training in thinking. ttproblem 
i 
stressedjl 
'j 
solving I 
i/ ~I ;I 
1lwould be of great value to a chemistry teacher, 11 said one of 
;I 
il 
fithese teachers. !I 
1: 
The other stated, "! consider mathematics 
ifessential to clear thinking in any subject." 
:I 
'I 
:I 
'I II 
i[ In reference to problem solving one eleventh grade teache~l 
" II ~1wrote, "Mathematics i of calculating dilutions and concentrations : 
'I 
He also wrote ·! !\needs more 
;I 
emphasis than we can ordinarily give." 
iJtha t topic #29 which pertains to estimating and checking 
!I 
il"definitely needs more emphasis." 
II 
!! One eleventh grade teacher suggested that topics #40-43 
I ~ 
I' jjpertaining to the history of mathematics were "getting into deep 
! 
!(water for most of the undeveloped minds of high school age. 11 He , 
:: 
ljfurther suggested "their inclusion in a graduate course for 
I· 
!!mathematics majors." This is a worthwhile point. Of course, 
llthese topics necessarily would be utilized in an elementary 
~~.~.:!:manner on the high school level. •.•.'!. 
Four science teachers stated the need for increased 
II !i i !~mphasis on arithmetic or certain phases of arithmetic. One of ·l 
:; .,. 
!i ~~hese, a tenth grade biology teacher, pointed out that biology f 
II :i 
l'iPupils have difficulty with the fundamental operations involving I 
jfractions and decimals when "figuring calories consumed". :.•JI 
!~other who teaches ninth grade Practical Science stated that 
1 
![many of his pupils "are lost even on simple arithmetic. 11 An I 
![eleventh and twelfth grade chemistry and physics teacher stated .,. 
il 
Jithat all problems would be better understood if ari thme tlc topics!' 
~~ I :1~1, 2, and 3 were emphasized. This teacher also pointed out the '1 
!!importance of topic #30 in mathematical ways of thinking, which :1 
fl 
II 
II 
:I 
I' 
/le said "reverts to reading ability and problem solving." 
!1same teacher 
This 
,, . 
concludes with a statement concerning topic Jj44 in :I ,, 
II 
i~thematical projects and activities: li it il 
il ·I !.I 
H 
:! 
il 
li 
" 
" 
" d 
In this last question, all of those activities are good !I 
but one group could not do all. I believe each has its placq/ 
and of course I would emphasize the science problem solving H 
as most important, although I realize when they r-the pupils '1 il 
get out, family budget, income taxes, and bankliig wi. 11 be .....J :1 
more practical. .I 
:I 
The fourth teacher, one with tenth grade biology students ,1 
'! 
Jfwrote: 
:\ 
:I 
:[ 
q 
:i 
" il 
•.• actually there is little 'math' involved in biology~­
mainly interpretation of graphs, etc. (Do find knowledge of :
1 
simple arithmetic lacking in many students as shown in class !I 
by failure to be able to add, subtract 1 multiply 1 and divide~~ 
I• he i.: 
.I 
!j 
A ninth grade general science teacher steted that 
!!"would like to see more basic algebra in the eigJ.th grade (i.e., !/ 
il 
';:solving Ohm's Law)." 
I' 
:, 
" il 
!I :I 
' The value of ma the :zmt ics in offering science pupils the 
il r 
ilnecessary "mental training" was pointed out by two teachers. On~, 
r1 ;I 
ija tenth grade biology teacher, expressed it this way: i,l 
H :i 
I feel that it [mathematics]is essential as a background ij 
for all good scientific thinking. I have found that a pupil 11 
who can do a good job in proving an original in geometry wil1 
approach a problem in biology the warne way and will usually i.l 
draw a far better conclusion than one who has not had that : 
mental training. · ll 
ii The importance of mathematics to higher biology was 'I 
!jpointed out by this teacher. He wrote, "If one goes into the !I 
·: . ,1 
· ilstudy of the scientific laws of breeding, etc., the knowledge of il 
'/ 'I \thigher mathematics is necessary." The second teacher, a teacher! 
i i i i of tenth grade intermediate science and twelfth grade biology ,, 
t !I I wrote, •To understand science, the student must be able to think 11 
54 
j! 
,, 
!land express himself quantitatively to gain a working and usable 
,, 
i/understanding of scientific principles." 
'I !i 
ii One eleventh and twelfth grade teacher of physics and !I 
!!chemistry simply asked how can projects and activities be offere1 
\!which will provide correlation w1 th science. :1 
II ii 
!l A military science teacher of grades nine through twelve i 
[!stated that "Mathematics can best supplement my teaching •.. bJ 
d ·I 
lithe following: (1) trigonometrY> (2) use of tables, a) navigatio41· 
!!b) weapons; and (3) use of slide rule." :I 
'I 
r· 
I' One teacher of ninth grade general science-implied that 
II 
ijmathematics is of importance to the science pupil when she wrote~ 
•' I!; 
ii"A careful follow-up [of this study] in teaching practices 
i! 
'· 
can b~~ 
:i ijof much help to teachers in the science field." 
'I 
:i 
il 
I' !! 
!)who 
l,j"If 
A biology teacher of tenth, eleventh, and twelfth grades 
checked forty-two topics as Essential or Some Value wrote, 
a pupil is to go further in biology, more mathematics would 
i! 
i!be needed." 
i' ii I, 
ti !:topics 
I' 
Two teachers pointed 
are not related to a 
!ivalue to the pupil. One, a 
n 
il 
: 
!I 
'I 
out the obvious fact that many of th~ [j 
particular subject but are still of ·:! 
:I 
ninth grade general science teacher, :1 
-~~ i' 
of these [ topicsj I marked of ~~ 'I \jstated, "I believe there are many 
,, 
:t iino value which provide cultural background for everyday living. •• :1 
,I il I 
l
1
1
1
The other, a tenth, eleventh, and twelfth grade zoology teacher, i1 
\!expressed the tho~ght this way: •some of your topics are needed!! 
\'1by many pupils in high school are not directly \'1 .~elated to my class work.• but those topics lj 
~· I; 
i1 :1 
1\ 
I 
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A teacher of health and biology in grades ten through 
\\twelve made the remark that it is "very difficult to exclude any II 
j\of the units." It is difficult to understand what this teacher !I 
·I '/ 
:!had in mind because he checked only twenty-three of the topics. :
1 
II 
I 
ll 
\I 
c. Commercial i 
'I 
l 
!i 
Summary of Respondents. A total of 171 commercial teach- II 
1/ers responded to the questionnaire. A list of the number of 
II 
!!commercial teachers and the subjects taught is given below. 
\i 
IINUMBER OF TEACHERS II • 
II II 
ij 
i 
i! 
\l 
57. . . . . 
SUBJECT 
. . . . . . . . Bookkeeping and/or 
Accounting 
:I 
:! 
·i 
'I 
d 
:I 
':I 
il 
I' !! 25 • • • • • • • • • • • • • 
:) 
:I 
Business Training and/or :1 
'I 
:i 
I· ,: 
d 
II 
!\ 
'I i: 
,, 
,, 
I. 
•I 
d II 
I' 
I 
17. . . . . 
17. • • . . . . 
5. . . . 
50. . . 
171 TOTAL 
. . . . 
. 
. . . 
. . 
• . 
. . 
Office Practice and/or 
Business Organization 
Typewriting 
Shorthand and/or Stenog-
raphy 
Business Mathematics 
Not specified 
Explanation of tables. See pages 25-26. 
,. 
! 
i 
:I 
~ i 
'I 
!I 
I, 
d 
I 
'i 
I 
il II 
i 
tl 
i1 
!I 
:I 
il il 
d ii 
II 
5{ 
TABLE V 
RESPONSES FROM COW~RCIAL TEACHERS 
Total 
Arithmetic 
1. Working vocabulary of arithmetic 168 
2. Basic principles of arithmetic .. 167 
3. Four fundamental operations 
involving: 
a) Whole numbers • . • • 167 
b) Fractions . . . . • • 159 
c) Decimals. . . . • • 160 
d) Per cents • . . . . . • 157 
4. Skills and processes needed in: 
a) Numerical problems in 
environment . • . • • . • 166 
b) Everyday business problems 166 
c) Business, social problems 
demanding greater maturity 
(than in 4b). . . . • . . 161 
d) Physical and biological 
science problems. . • . • 151 
e) Social science problems . 150 
f) Shop problems . . . . . . 149 
5. Use of common tables of measure. 166 
6. Solve problems involving 
approximate computations . . 163 
7. Use of slide rule. . . . . . . . 158 
8. Use of irrational numbers. . 158 
Algebra 
9. Basic vocabulary of algebra. • . 153 
10. Meaning of: 
a) equation. . . . • . . 152 
b) formula • . . . . 149 
c) exponent. . . . . • • 149 
d) positive number . • • 150 
e) negative number . . • 149 
f) ratio . . . . . . . • • • 153 
g) proportion. . . . . • . • 150 
11. Meaning of symbolic representa-
tion. . . . . . . . . . . . . . 148 
112. Four fundamental operations 
----------'---~~ ---------~-
------------ --~- ·--- -----------· -
Per Cent 
E S 
76.e 
74.3 
91.6 
86.2 
88.8 
88.5 
68.1 
80.1 
49.7 
6.0 
12.0 
12.2 
61.4 
52.1 
o.o 
0.6 
13.1 
13.2 
7.4 
4.0 
7.3 
8.1 
22.2 
13.1 
8.8 
20.2 
18.0 
6.0 
8.8 
6.9 
5.7 
21.7 
13.3 
39.1 
23.2 
40.7 
30.2 
30.7 
35.6 
21.5 
17.7 
50.3 
27.0 
20.1 
21.5 
26.0 
24.2 
32.7 
32.7 
27.7 
N 
3.0 
7.8 
2.4 
5.0 
4.4 
5.7 
10.2 
6.6 
11.2 
70.9 
47.3 
57.7 ! 
7.8 
12.3 
78.5 
81.6 
36.6 I 
59.9 
72.5 
74.5 
66.7 
67 0 7 I 
45.1 
54.0 I 
63.5 
57 
TABLE V (continued) 
RESPONSES FROM COMMERCIAL TEACHERS 
Total Per Cent 
E S 
I 
I ~ 
II lil II 3. ji 
!! 
li 
II 
1!14. 
I 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
involving: 
a) positive and negative 
numbers . . • . . • • • • 150 
b) algebraic monomials • . . 150 
c) algebraic fractions . • • 150 
Solve problems by use of: 
a) table . . . . . . . . • • 151 
b) graph . . . . . . . • . • 152 
c) formula . . . . . • . . • 150 
d) equation. . . . . . . • • 149 
Use of equation or formula in: 
a) business problems . . . . 155 
b) shop problems . . . . . . 144 
c) physical and biological 
science problems. . . . • 143 
d) social science problems • 146 
Make generalizations suggested by 
principles of algebra. • . . . • 148 
Use of laws of exponents . . . . 151 
Understanding of logarithms. • • 151 
Solve simple exponential 
equations. • . . . . . . • . . • 150 
Understanding of types of 
variation. • . • . • • • • . . • 150 
Understanding of basic statisti-
cal processes and formulas • • • 152 
Meaning of probability • • • • • 148 
Compound interest and annuities. 157 
5.3 
0.7 
0.7 
21.9 
20.4 
12.0 
13.4 
43.9 
15.3 
7.0 
9.0 
6.8 
o.o 
o.o 
4.0 
o.o 
9.2 
3.4 
36.9 
Graphic Representation 
23. 
24. 
25. 
26. 
27. 
Interpret charts • • . • • • • • 
Make and interpret bar graphs .• 
Make and interpret circle graphs 
Make and interpret line graphs . 
Make graphs based on: 
a) business data • . • • • • 
b) social studies data • • • 
1 c) physical and biological 
II science data. • . . • • • 
159 45.9 
160 42.5 
159 40.3 
153 40.5 
158 46.2 
137 10.9 
132 6.1 
135 7.4 
20.0 
10.7 
10.0 
41.1 
42.8 
39.3 
34.9 
31.0 
19.4 
lB.6 
24.0 
27.7 
6.0 
4.6 
16.0 
7.3 
40.8 
33.8 
48.4 
44.7 
45.6 
44.7 
45.8 
41.8 
33.6 
13.6 
23.7 
N 
74.7 
88.7. 
89.3 
37.11 
36.8 .· 
48. 7 1 ' 
51.7 
25.2 1 
65.3. 
80.4 
67.1 
65.5 
94.0 
95.4~ 
80.0 
92.7 
50.0i, 
62.8 •. 
l4.6i 
9.4: 
11.91 
15.1; 
13.7: 
' 12.Q 
55.5: 
80.~' 
68 .9' 
58 
!
1 
d) shop data • • . . • . • . 
:-:=:-..==---==::::::=:-==-·:-=--::.-==F===-=-===:=::=:""--==----=-=----=:::::::::::=======-:.::::::=::::::-..:-.=::::_-:_-- -__ ---= --=-:-=:-::::;:=·· - -- -~- II 
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TABLE v (continued) 
RESPONSES FROM COMMERCIAL TEACHERS 
Total 
h j, 
Lys of thinking, habits, etc. 
t 
Correct habits 1n computation, 
measurement, drawing, verbal 
8. 
statements . . . . . • • . • . • 
~9. Habits of estimating, checking • 5o. Interpret and analyze elementary 
II problems . . • . . . . . . . . . I 1t31. Prepare neatly, economically 
II arranged solutions of problems 1: • 1~2. Interest in study of quantitative 
relationships with aid of table, 1: 
I graph, etc. . . . . . . . . . . 
jt33. Appreciation for: 
" a) Service value oi' mathe-i 
II matics. . . . . . • . • • I' b) Cultural value of mathe-I 
'I matics. l' . . . . . . • • • li34. Apply relational thinking to 
quantitative changes, relation-
ships. . . . . • • . . . • • . . 
il 
:aistory of mathematics 
I' ji 
1
1135. 
136. 
137. 
li II~~: 
:40. 
Story of numbers and numerals .• 
Story of measurement • • . • •• 
Story of decimal system and 
computation ...•••••••• 
Story of Greek ma thema ti cians. . 
Story of pre-Greek mathematics • 
Story of beginning of modern 
period; Descartes, Newton, 
! Leibniz. . . . . . . . . . . . . 
!141. Story of development of analysis 
1
: since 1700 . • • • • • • • • . • 
j42. Story of mathematical physics and 
I
I astronomy. • . • • • • • • • • • 
!43. History of development of 
I · mathematics in America • . • • • 
'I 
159 
163 
160 
162 
148 
161 
145 
151 
153 
151 
154 
152 
150 
151 
150 
148 
147 
Per 
E 
77.4 
84.0 
66.3 
77.2 
27.0 
67.7 
47.6 
36.4 
8.5 
7.3 
18.2 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
Cent 
s 
18.2 
12.9 
26.9 
18.5 
43.2 
27.3 
39.3 
42.4 
42.5 
41.7 
40.9 
18.4 
16.0 
15.2 
14.0 
10.8 
25.2 
N 
4.4 ; 
3.1 
6.9 I 
4.3 i 
29.7 I 
5.0 
13.1. 
', 
21.2, 
49.0 
51.0 ', 
40.9 
81.6. 
84.0 11 
I 
84.81 
86.0 
89.2 
74.8 
~!correlated mathematical projects ,, 
·.:..::=-::· -:;:-~~--=---.=..:..=--..:..::=---_::- ~-- ::_ --:;__-==:.__-::::=:==...=--======-=--- -=----=--==-~--:. - ---- _-::-:_ ---:--:::::::-..::;- -~----:- _·_-;-:-~--:-~- ---=--::--:-=_:_:~ - .:::-:--__ ---:==-~-I - ___ - :::-:::::-:o~=i±== 
59 
'Fd 
~4. 
,, 
,I 
I 
i 
I 
I 
! 
II I II 
II d 
J! 
!i 
1! 
II 
/! 
[I 
I 
1: 
ii 
,: 
1: 
I 
I 
bO 
TABLE V (continued) 
RESPONSES FROM COMMERCIAL TEACHERS 
'I ~ 
I c===c.==-cc=~-~cc_=-=--=~--=cc=-c==.=~==--~--''··-~====~cc==---~-=c~c77.-~c-c=c~-c-~·-~~-c ·==--=c-. 
II 
I! 
I' 
1: 
TABlE VI 
RESPONSES FROM COMMERCIAL TEACHERS 
PERCENTAGE RANKING 
,. 
4---
II 
/! 11------=-------------====-============ 
II Rank Topics EPer Cent
6 
Total 
lj -=====-===================================================~ 
·/1 
l
r;:ll. 3a) Four fundamental opera-
tions involving whole 
['I numbers (A) • • • • • 
I 2. 1) Working vocabulary of 
·,1 arithmetic (A). • . . 
l13• 29) Habits of estimating, 
li che eking (T) . . . . . . . 
li 4. 3c.) Four fundamental opera-
\! tions involving decimals 
·I (A) . • • • • . • • • • • 
/: 5. 31) Prepare neatly, econom-
l,i i cally arranged solutions 
1
: of problems (T) . . . . . 
'16. 28) Correct habits in compu-
'l'.i tat ion 1 measurement, 
drawing, verbal statements 
II (T) • • • • • • • • • • • 
i! 7. 44d) Projects including use of 
' income taxes (P). . . . • 
I !i8. 44c) Projects including use of 
I: banks and banking (P) .• 
IJi,·. 9. 3b) Four fundamental opera-
tions involving fractions 
i' (A) I' • • • • • • • • • • • 
1] 10. 33a) Appreciation for service 
I
. value of mathematics (T). 
: 11. 44e) Projects_ includl_ ng use of 
l.i,. (t.') family budgets < • • • • 
1
1
12. 3d) Four fundamental opera-
1! tions involving per cents 
Jl (A) • • • • • • • • • • • 
~: 13. 44a) Home 1 school 1 community i projects (P) ....•.. 
i 14. 44g) Projects including use of 
1 the mathematics of busi-
1 
ness (P) ....•.... 
.
1
. 15. 4b) Skills and processes 
I needed in everyday busi-
'1! ness problems (A) . • 
il6. 30) Interpret and analyze 
~~~~~-t ---~~~-~~ •C-~~~~~~-~~-~- ~-
91.6 
76.8 
84.0 
88.8 
77.2 
77.4 
64.2 
62.4 
86.2 
67.7 
63.3 
88.5 
53.2 
68.2 
80.1 
6.0 
20.2 
12.9 
18.5 
18.2 
31.4 
33.1 
8.8 
27.3 
31.6 
5.7 
40.9 
25.4 
13.3 
97.6 
97.0 
96.9 
95.7 
95.7 
95.6 
95.6 
95.5 
95.0 
95.0 
94.9 
94.2 
94.1 
93.6 
93.4 
------- ------~~---~------4---
---- -~------- --------- ---- ----- ·-----~---~---~..---
61 
fjl7. 
1118. 
i119. 
120. 
11 
1
121. 
22. 
[i 
.I 
123. 
I 
1124. 
1125. 
126. 
i 127. 
I 
1
128. 
29. 
I 
130. 
31. 
33. 
62 
I 
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TABLE VI (continued) 
RESPONSES FROM COMMERCIAL TEACHERS 
PERCENTAGE RANKING 
441') 
2) 
Topics 
elementary problems (T) • 
Projects including us~ o.t' 
installment buying (~J • • 
Basic principles o.t' arith-
metic (A) • • • • . • • • 
44b) 
23) 
4a) 
441) 
4c) 
5) Use o.t' common tables o.t' 
measure (A) • • • . • • • 
Projects including use o.t' 
the school bank (P) • . . 
Interpret charts (G). • • 
Skills and processes 
needed in numerical prob-
lems in environment (A) • 
Projects including use o.t' 
calculating machines (P). 
Skills and processes 
needed in business, social 
24) 
27a) 
6) 
33b) 
26) 
44h) 
22) 
25) 
44n) 
problems demanding greater 
maturity (than in 4b) (A) 
Make and interpret bar 
graphs (G) •••••••• 
Make graphs based on 
business data (G) . . . 
Solve problems involving 
(~)r~x:m~t~ ~o~p~t~t:o~s. 
Appreciation .for cultural 
value of mathematics (T). 
Make and interpret line 
graphs (G). • • • • • • • 
Projects including use o.t' 
common graphic devices 
( p) • • • • • • . . • 
Understanding of com-
pound interest and 
annuities (Al) .....• 
Make and interpret circle 
graphs (G) ••.....• 
Projects including use o.t' 
mathematics o.t' .finance (P) 
Per Cent 
E S 
66.3 26.9 
63.9 29.1 
74.3 18.0 
61.4 30.7 
55.3 35.3 
45.9 44.7 
68.1 21.7 
61.8 27.6 
49.7 39.1 
42.5 45.6 
46.2 41.8 
52.1 35.6 
47.6 39.3 
40.5 45.8 
40.7 45.5 
36.9 48.4 
40.3 44.7 
37.8 43.2 
Total 
93.2 
93.0 
92.1 
90.6 
90.6 
89.8 
89.4 
88.8 
88.1 
88.0 
87.7 
86.9 
86.3 
86.2 
85.3 
85.0 
81.0 
i' 
I 
. I, 
! 
I 
lr 
II 
'I 
I! -~ 
II !i36. 
'I 
I' ;i37. 
ii 
1: 
II 
1:38. 
i! 
I' 
ii 
I' 1!39. 
li4:0. 
i 
,I 
I] 
141. 
I! 
142 
/i • 
:' 43. 
:44. j, 
I 
i! ,, 
1
1 45. 
i! 46. 
I' 
: 47. 
lr 
1:48. 
li ::: 
11
51. 
-41-
11: 
34) 
l4a) 
44m) 
32) 
44p) 
9) 
l3b) 
l3a) 
37) 
lOf) 
4e) 
l3c) 
35) 
20) 
36) 
l3d) 
lOg) 
44j) 
TABLE VI (continued) 
RESPONSES FROM COMMERCIAL TEACHERS 
PERCENTAGE RANKING 
Topics 
Apply relational thinking 
to quantitative changes, 
relationships (T) •..• 
Use of equation or formu-
la in business problems 
(Al). . . • . • . • • • • 
Projects including use of 
elementary statistics (P) 
Interest in study of 
quantitative relationships 
with aid of table, graph, 
etc. (T) ••••.•.•• 
Projects including use of 
mathematics needed in the 
leading professions (P) • 
Basic vocabulary of 
algebra (Al). . . . . . • 
Solve problems by use of 
the graph (Al) ••.••• 
Solve problems by use of 
the table (Al ) • • . . . • 
Story of decimal system 
and computation (H) • • • 
Meaning of ratio (Al) . . 
Skills and processes 
needed 1n social science 
problems (A) •...• 
Solve problems by use of 
the formula (Al) • • . • 
Story of numbers and 
numerals (H). • . • • • • 
Understanding of basic 
statistical processes and 
formulas (Al) •..•.• 
Story of measurement (H). 
Solve problems by use of 
the equation (Al) • • • • 
Meaning of proportion (Al) 
Projects including use of 
correlation with social 
===·-·-----
Per Cent 
E S 
36.4 42.4 
43.9 31.0 
27.9 45.6 
27.0 43.2 
23.4 41.4 
13.1 50.3 
20.4 42.8 
21.9 41.1 
18.2 40.9 
22.2 32.7 
12.0 40.7 
12.0 39.3 
8.5 42.5 
9.2 40.8 
7.3 41.7 
13.4 34.9 
13.3 32.7 
Total 
78.8 
74.9 
73.5 
70.2 
64.8 
63.4 
63.2 
63.0 
59.1 
54.9 
52.7 
51.3 
51.0 
50.0 
49.0 
48.3 
46.0 i 
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TABLE VI (continued) 
RESPONSES FROM COMMERCIAL TEACHERS 
PERCENTAGE RA1~ING 
II 
1/==============================:#: 
li 
1
1
Rank Topics Per Cent Total 
E S II 
t!================d:: 
II 
1: 
li52. 27b) 
II 
li 4f) 1153. 
li 54. 44k) 
·I 
!1 55. lOa) 
i! 56. 21) 
I 
! 
11) 157. 
1158. l4b) 
!j 
!t 59. 
:l 
I! 
II 
15) 
lj 60. lOd) 
1161. 14d) 
I 
II 62. 441) 
I! 
I 
: 63. lOe) 
! 
I 
i 
1 64. 27d) 
I 65. 44o) 
i! 
,.. li 66. 4d) 
studies (P) . . . . . • • 12.8 
Make graphs based on social 
studies data (G). . . . 10.9 
Skills and processes 
needed in shop problems 
(A) . . . . • . . . . . . 
Projects including use of 
mathematics of the shop 
( p) . . . . . . . . . . • 
Meaning of equation (Al). 
Meaning of probability 
(Al). . . . . . . . . . 
12.1 
15.7 
13.2 
Meaning of symbolic 
representation (Al) • • • 8.8 
Use of equation or formu-
la in shop problems (Al). 15.3 
Make generalizations 
suggested by principles 
of algebra (Al) . • . . . 6.8 
Meaning of positive 
number (Al) . . . . . . . 7.3 
Use of equation or formu-
la in social science prob-
lems (Al) . . . • . . . . 9.0 
Projects including use of 
correlation with science 
(P) • • • • • • • . • • 8.6 
Meaning of positive 
number (Al) . . . . • . • 8.1 
Make graphs based on shop 
data (G). . . . . . . . • 7.4 
Projects including use of 
elementary work in 
mechanics (P) . . . . • • 10.9 
Skills and processes 
needed in physical and 
biological science prob-
lems (A). . . . • • . • • 6.0 
Meaning of formula (.Al) • 7. 4 
Meaning of exponent (Al). 4.0 Jli 67. lOb) 68. lOc) ______ ...:::::::=:::::::::~- =~ =~~ ===~===== 
ji 
I 
I 
32.6 
33.6 
30.2 
25.4 
27.0 
33.8 
27.7 
19.4 
27.7 
26.0 
24.0 
24.2 
23.7 
19.6 
23.2 
20.1 
21.5 
45.4 
44.5 
42.3 
41.1 
40.2 
37.2 !' 
36.5 
34.7 
34.5 
33.3 
33.0 
31.1 
30.5 
29.2 
27.5 
25.5 ,, 
I· 
1: 
I! 
II I! 
II Rank 
li 12a) jl69. 
li 
1:,70. 43) 
p 
li 
7) 11 71 
!1 72. 18) I • 
i' ,, 
j:73. 26c) 
!. p 
I' ,'74. 14c) 
I, 
I' 
I· 
1175. 38) 
i' 8) j/76. 
Jln 39) ' . 
178. 
I 
40) 
I 
I~ 
li79 
I• • 41) 
I 
1'80 I, • 12b) 
I I 
I 
I' 
/181. 42) 
I' ,, 
/!82. 12c) 
ti ,.. !I li 
1183. 19) 
1!84. 16) 
17) ji85. 
... ~. 
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TABLE VI (continued) 
RESPONSES FROM COMMERCIAL TEACHERS 
PERCENTAGE RANKING 
Topics Per Cent 
E S 
Four fundamental opera-
tions involving positive 
anet negative numbers (Al) 5.3 
History of development of 
mathematics 1n America 
(H) • • • • • • • • • . • 0.0 
Use of slide rule (A) • • o.o 
Solve simple exponential 
euqations (Al). • . . • 4.0 
Make graphs based on 
physical and biological 
science data (G). • . • 6.1 
Use of equation or formu-
la in physical and 
biological science prob-
lems (Al) • . . . . . • • 7.0 
Story of Greek mathe-
maticians (H) . • • . . • o.o 
Use of irrational numbers 
(A) • • . • • • • • • • • 0.6 
Story of pre-Greek math-
20.0 
25.2 
21.5 
16.0 
13.6 
12.6 
18.4 
17.7 
Total 
25.3 
25.2 
21.5 
20.0 
19.7 
19.6 
18.4 
18.3 
ematics (H) . . . . . . • o.o 16.0 16.0 
Story of beginning of 
modern period; Descartes, 
Newton, Leibniz (H) • • • o.o 15.2 15.2 
Story of development of 
analysis since 1700 (H) o.o 14.0 l4.0 
Four fundamental opera-
tions involving algebraic 
monomials (Al) . . . . • 0.7 10.7 11.4 
Story of mathematical 
physics and astronomy (H) 0.0 10.8 10.8 
Four fundamental opera-
tions involving algebraic 
fractions (Al). . . . . • 0.7 10.0 10.7 
Understanding of types of 
variation (Al).. . .• o.o 7.3 7.3 
Use of laws of exponents 
(Al). • . • . . . • • . • 0. 0 6. 0 6. 0 
Understanding of loga-
65· 
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l\ 
H 
'I 
Comments ~ Commercial Teachers. Thirty-three of the 171 
I, ~ommercial teachers (19.3 per cent) answering the questionnaire 
!! 
il tffered comments, twenty-eight (or 16.4 per cent) pertaining to 
I; ~he problem. The remaining five teachers made other comments 
II ~f significance which are summarizea separately.l 
II 
li 
I One ninth and tenth grade general business teacher 
il 
wommented on specific topics. He suggested that topic #34 on 
'I 
il 
telational thinking proposed transfer training to a degree. He 
further stated his belief that topics #44n-p concerning finance, 
II 
wechanics, and the leading professions were too advanced for 
~econdary pupils. Finally, he stated that if the mathematics 
~epartment would teach the arithmetic involved in topics #44b-g, 
i! 
#he commercial teachers would have more time to stress theory, 
\: 
i' tnd, accordingly, improved integration would be the result. 
I· 
jJ Four teachers stressed the need for improverent in 
fundamentals. One, a teacher of grades ten through tvvelve, 
!! . 
txpressed it this way: 
!I 
il 
:./ ! 
!i 
H :l 
r; 
The majority of the students from this class go to work 
immediately after graduation. They need greater study in , 
fundamentals--more drill--and less 'higher mathematics'; they :1 
cannot solve simple problems 1n banking, insurance, and :/ 
budgets. . 
I 
:! 
;J A second teacher wrote: 
;i 
Many of my students lack a good foundation in mathematics. ·I 
Those who are not going on to college should not be asked to 'I take geometry and advanced mathematics but should definitely 'I 
~his m:::c::h:::i::\:e::~r:::t:m::: :r:~:~::· end everyday I 
II , 
'I 1 ·1 \i Infra, p:Q. 8 7-89. 1 
b6 
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' 
I• 
teacher of office practice ,11 
~athema tics is needed." The third, a 
:i j: 
i~ta ted, :; d II ,, 
,, 
d 
'I !I 
p 
il 
The study of arithmetic should give pupils a fundamental 
understanding of the four processes, involving decimals, 
etc. • •• This ability I find lacking in my students who 
try to operate all kinds of calculating machines. 
p 
·I 
I! 
II 
·1 
,, 
!I 
;.r'he fourth, a teacher of twelfth grade office practice, wrote thell 
ii 
'I 
I' 
tollowing: "The aim of the course in office practice is to 
IJ li 
:I 
:I 
ii simply give the pupils an acquaintance knowledge of the common 
i! 
;pffice machines, so only the basic arithmetical processes enter i! 
'l ,! 
~ j 
:P-ut 0 it. " ll 
t: 
A typewriting teacher of grades ten through twelve pointed! 
il 
!OUt that the mathematics used in her class "involves the ij 1~rrangenent of tabulated work and the figuring of scores on time li 
~ ~ 
;~ork." 
i• 
:I 
II 
·in :, L 
,, 
Two typewriting teachers stressed the value of mathematic~ 
I, 
connection with the material a typist might have to interpret !! 
!; 
iand copy. One, a teacher of grades ten through twelve, pointed !I 
![this out as a basis for her check marks. The other, a teacher 
il ,. 
l ~ 
1: 
,I ' 
':of grades ten and eleven, wrote: 
II 
!tview 
,, 
[j 
,, 
:[tial 
:I 
il 
=#== 
I' I like to think of an employed typist as a t yp:1st who is 
11
·1 
called upon to perform a variety of tasks which includes 
much more than mere copy work. For exar.1ple: The abil:t ty i,~-i~' 
to detect mat he rn t ica 1 errors by inspection or common sense 
estimating might well be responsible for a pay increase il 
or bring attention to a valuable employee hitherto un- !1 
noticed. : 
ji 
II 
An eleventh grade shorthand teacher expressed the sarre ;I I. 
when she wrote, ttThe topics which I have checked as essen-
,1., 
1· 
are, I believe, necessary to a clear understanding of the j! 
" 
""co,-,-c:.===--=c .. --... '~if=l === 
!j 
II 
,I 
! 
\jsubject matter in material which is dictated in shorthand." 
I 
An eleventh and twelfth grade shorthand teacher made the I 
i 
!i ,! 
;\following statement: "I believe that checking their [the pupils]·\ 
II - 'I 
II shorthand notes and transcripts could be a carry-over from their :j 
\!training in mathematics. 11 Apparently this teacher was pointing ' 
d 
:lout the value of acquiring correct habits of checking in the 
!; 
,i mathematics class. 
;I 
il Three teachers stressed the importance of a general back-:! I \\ground of mathematics for all students. One, a typewriting i 
I :! 
i\teacher of grades ten through twelve, wrote: 11Many of the i terns \ 
;i 
!i 
iii checked 
!l 
:: 
1! concerned 
'N' have no value as far as typing skill itself is 
but would have value for general background for any 
II 
'I 
!i student." A second, a teacher of eleventh grade shorthand an:i 
i 
I 
I 
I 
:I 
I 
I ii twelfth grade office practice, stated: "Mathe rna tics should be 
il • d f 11 il i .. h t h in h 1 i :;requJ.re o a pup s n some J.orm eac year ey are sc oo i\ 
'I 1! or college. 
!i 
It is essential if we are to deV€lop •.• clear 
I 
I 
I 
·I 
l 
1! thinkers. " :1 
,I 'I ;I I i! A teacher of grades eleven and twelve stated, "I believe 'i 
·I !' il !!OUt pupils need a gooO. background of mathematics of a practical . 
i1 I 
jjnature as preparation for business and everyday life." She went\ 
ilon to say, "As far as history of mathematics is concerned, I I 
:1 cannot see the necessity of teaching it to commercial students. 11 I 
ii A ninth grade business mathematics teacher made a signifii 
II .':j 
11 cant point when she wrote, "Many of my pupils have a definite 
~~reading deficiency which, in part, hinders their compreffinsion. 11 
,1Problems must be reduced to utter simplicities before they begin 1 
II to understand. • This may be an exaggerated case, but the fact 
11remains that reading ability does have a bearing on success in l1 
!/mathematics as well as in any otrer educational process. An 
!1 eleventh grade teacher of the same subject emphasized the need 
1/ for in creased stress on accuracy and neatness, especially in the! 
II - i 
IJ elementary grades. 
1
1
1 A teacher of various business subjects in grades nine 
I -
!through twelve stated that her general business course was most 
I closely related to mathematics. However, she did not list the 
I other subjects she taught. A teacher of Junior Business Train-
' ~ling, Consumer Education, shorthand, and typing in grades ten 
II through twelve stated that the most use of mathematics was made 
!lin the first two named subjects. 
,, 
! A teacher of grade twelve stated that since he was a 
I 
li commercial teacher, he was probably "somewhat prejudiced". It 
II was difficult to interpret this statement except in relation to 
11 the method of checking the questionnaire topics. 
1 
II A typewriting and stenography teacher, a department head,; 
'/ II I, told how much ma tbema tics certain commercial pupils used in il 
lj their senior year. She wrote, "The secretarial training groups 
I
ll of our department are •exposed' to arithmetic during the senior 
1
1 year. They also use it in 'office machines• two and one-half 
I' 
/periods a week." It would be interesting to know what was 
1 included in this "exposure". 
! A head of the stenography and typewriting departments andj 
11 teacher of grades ten and twelve stated that she had "little 
------+--------------
b9 
II 
II ~ 
)) occasion to use arithmetic" in her classes, and therefore, did 
jlnot "feel qualified to answer" the questionnaire. 
!I 
li One eleventh grade teacher stated that arithmetic is a 
II 
\\"very necessary" subject for the bookkeeping student. ..a.nother 
I! 
ieleventh grade bookkeeping teacher underlined the following as 
!needing special emphasis: "making change" and "transportation" 
I 
I, 
!I of topic #4a; "profit and loss", "discount", and "simple cases o: 
\'interest" of topic #4b; and "banking" and "taxation" of topic #4:. 
! 
I1These are arithrretic topics. This teacher also underlined the 
) expression "correctness in computation" in topic #28 in 
/mathematical ways of thinking. 
i 
:J 
:I 
An accounting teacher in grades nine through twelve had ,1 
''I believe that any mathematical background is of :1 
i 
I 
II this to say: 
ilsome value to the bookkeeping student (except the history of 
II 
jl \!mathematics)." By "any mathematical background" this teacher 
\\presumably meant in general the mathematics referred to in the 
II -
;I 
II questionnaire , e xcl udin~ the history of rna thematic s, 
[! .An eleventh grade bookkeeping teacher brought out a very 
II 
!\significant point. She wrote as follows: 
'I 
I' 
II 
!I 
II 
'I 
I think mastery in the art of writing legibly is very , 
important. Many pupils can never arrive at a correct solutio 
to a problem simply because they can't read their own poorly: 
written numbers and words. A little drill at the beginning ! 
of any course in mathematics in proper number and letter 
formation might help. 
The need of additional mathematics for senior students 
I 
is .\ 
entioned by one bookkeeping teacher in grades ten through twelve\ 
referring to her own school situation. She stated that the 
chool's "business department .•. would like to have a course in 
70 
·~ 
·I 
ll i 
I 
Another bookkeeping teacher of grades ten through twelve \ 
!I general rna thema tics be given the senior year." 
; ~ 
il 
li 
liwho considered thirty-two of the questionnaire topics of No 
!! I )!Value wrote this comment: "I think some of these [topics] would 1 
I! l jlapply more to advanced bookkeeping than to our one year of I 
I \ 
\ ~ 
!l simple high school bookkeeping. 11 j 
Two bookkeeping teachers referred directly to the need fo~ 
d jjimproved integration in the secondary scho~l curricula. Gne of .1 
I 
i!the se, an eleventh and twelfth grade teacher, expressed it ti1is I 
I ![ 
!lway. "More and better integration by academic departments with ;j I II 
i[business departments is most desirable." 
n 
!i 
This teacher also J 
1
jcommented on topics /138-43 in history of mathematics. He stated .I 
l: . 
;,!that these topics were "only of slight, incidental value; 11 
\\emphasis must be placed on "use of skills and ~derstandings.'' 
II 
I 
I 
:I 
the great need for improved integration. He was ) 
\!The second of these, a ninth through twelfth grade teacher 
:r j, 
11stressed 
I' 
added to his school's .j 
.I 
,I
!!desirous of having commercial arithmetic 
il ![curricula for this very purpose. 
'i 
!: 
'I 
\i 
il 
D. Industrial Arts 
il SUmmary of Respondents. 
I 
,j 
A total of 143 industrial arts :1 
'I 
!I 
/[teachers responded to the questionnaire •. A list of the number 
Jbf teachers and the various subjects taughts is given below. 
~~ffiER OF TEACHERS SUBJECT 
:! 
:I 
I 
! 
I 
I 
1\ 
II 
36. . . . . . . • . • . . . Mechanical Drawing 
I 
·I 
I 
and/or :1 
q 
ll 
II 
Drafting and/or 
! 
j 
·I 
SUBJECT 
Engineering Drawing 
23. • • . • • • . . • . • • Woodworking and/or 
Carpentry and/or 
Manual Training 
21. • • • . • • • . . . . • Machine Shop and/or 
Auto Mechanics and/or 
Sheet Metal and/or 
Welding 
11. . . . Radio and/or Electricity 
8. . . . . . . . Printing 
44. . . . . Not specified 
143 TOTAL 
Explanation of tables. See pages 25-26. 
I 
I 
----+-------- 1- ·-· 
I TABLE VII 
I RESPONSES FROM INDUSTRIAL ARTS TEACHERS 
Total Per Cent 
E S 
1 Arithmetic 
1. Working vocabulary of arithmetic 140 91.4 6.4 
I 2. Basic principles of arithmetic • 136 75.7 21.3 3. Four fundamental operations 
involving: 
a) Whole numbers . . . . . . 141 96.5 3.5 
b) Fractions . . . . . . . . 139 97.8 2.2 
c) Decimals. . 141 91.5 8.5 
d) Per cents . . . . . . . . 141 64.5 27.0 
4. Skills and processes needed in: 
a) Numerical problems in 
environment . . . . . . . 137 48.2 31.4 
b) Everyday business problems l36 33.8 41.9 
c) Business, social problems 
demanding greater maturity 
(than in 4b). . . . . . . 132 11.4 42.4 
d) Physical and biological 
science problems. . . . . 128 13.3 43.8 
e) Social science problems . 124 8.1 46.8 
f) Shop problems . . . . . . 138 94.9 3.6 
5. Use of common tables of measure. 139 54.7 36.0 
6. Solve problems involving 
approximate computations . . . . 138 64.5 29.0 
7. Use of slide rule. . . . . . . . 140 18.6 50.7 
8. Use of irrational numbers. . . . 142 44.4 38 .o 
Algebra 
9. Basic vocabulary of algebra. 140 42.9 40.7 
10. Meaning of: 
a) equation. . . . . . • • • 141 39.7 37.6 b) formla . . . . . . • . • 141 56.0 30.5 
c) exponent. . . . . . • 134 27.6 35.8 
d) positive number . . . . • 136 35.3 29.4 
e) negative number • . . . • 133 36.1 27.8 
f) ratio . . . . 141 53.9 29 ... 3 
g) proportion. . . . • . . • 139 48.9 33.1 
11. Meaning of symbolic represents-
tion. . . . . . . . . . . • • . 135 28.1 41.5 
12. Four fundamental operations 
N 
2.1 
2.9 
o.o 
o.o 
o.~ ii 
e.o li 
20.4 
24.3 
46.2 . 
' 
43.0 II 
45.2 
1.4 
9.4 
6.5 
30.7 1: 
17.6 I· 
i; 
l6.41i 
li 
22.7 1! 
13.51, 
36.6 1 
35.3 1! 
36.1 i 
16.3 i 
18.0 li 
'I 
30.411 
I 
'i 
=#==-----
li 
'ii 
I' 
t' 
,I 
I 
I 
li RESPONSES FROM INDUSTRIAL ARTS TEACHERS 
i: II fl4 
!I 
·====li=·=· == ---~t_i11 TABLE VII (continued) 
4"'\ 11==============4 ,, 
Total /: Per Cent 
/i=====================E====S===N== 
11 
I! 
involving: 
a) positive and negative 
numbers • . . . . . . . • 136 
b) algebraic monomials . • • 137 
il3. 
c) algebraic fractions • • • 130 
Solve problems by use of: 
! 
i 
I 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
a) table . • . • • • . • 138 
b) graph . . . • . • • • • • 136 
c) formula . . • . . • • 140 
d) equation. • . . • • • 139 
Use of equation or formula in: 
a) business problems . • • • 129 
b) shop problems • • . • • • 139 
c) physical and biological 
science problems. • • • 125 
dJ social science problems • 123 
Make generalizations suggested by 
principles of algebra . • . . • 136 
Use of laww of exponents. . • • 133 
Understanding of logarithms • • 137 
Solve simple exponential 
equations . • • . • . • • • • • 134 
Understanding of types of 
variation . . . . . . • • • • . 132 
Understanding of basic statisti-
cal processes and formulas. • . 136 
Meaning of probability. . . . • 134 
Compound interest and annuities 135 
Graphic Representation 
23. Interpret charts. • • . • • • • 139 
24. Make and interpret bar graphs . 139 
25. Make and interpret circle graphs 139 
26. Make and interpret line graphs. 137 
27. Make graphs based on: 
a) business data . • . • . • 122 
b) social studies data . • • 118 
c) physical and biological 
science data. . • . • 118 
d) shop data • . . . . • . • 139 
27.2 
18.2 
22.3 
51.4 
45.6 
55.0 
43.9 
24.0 
77.7 
13.6 
7.3 
24.3 
9.8 
16.1 
8.2 
8.3 
11.8 
5.2 
5.2 
55.4 
41.7 
28.8 
37.2 
17.2 
11.0 
13.6 
56.8 
36.8 
32.1 
24.6 
37.0 
39 .o 
34.3 
41.0 
48.1 
17.3 
39.2 
42.3 
39.0 
21.1 
35.0 
25.4 
26.5 
39.7 
39.6 
32.6 
36.7 
37.4 
33.8 
35.e 
39.3 
32.3 
33.9 
30.9 
36.0 I 
49.6 I 
53.1 
ll.6 
15.4 
10.7 
15.1 
27.9 
5.0 
47.2 
50.4 
36.8 
69.2 
48.9 
66.4 
65.2 
48.5 
55.2 
62.2 
7.9 
20.9 
37.4 
27 .o 
43.4 
56.8 
52.5 
12.2 
II 
/! 
TABLE VII (continued) 
RESPONSES FROM INDUSTRIAL ARTS TEACHERS 
II 
" ~~-t ==========~ 
1
, Total Per Cent 
! E S 
jWays of thinking, habits, etc. 
128. 
I 
i29. /3o. 
131. 
132. 
I 
li 33. 
II 
134. 
I 
II 
Correct habits in computation, 
measurement, drawing, verbal 
statements. . . • . . . • • • • 139 
Habits of estimating, checking. 140 
Interpret and analyze elementary 
problems. .. . . . . • . • • • • 138 
Prepare neatly, economically 
arranged solutions of problems. 136 
Interest in study of quantitative 
relationships with aid of table, 
graph, etc. • • • • . . • . • • 137 
Appreciation for: 
a) Service value of mathe-
matics . . . . . . • • . 
b) Cultural value of mathe-
matics • . . . . . . . • 
Apply relational thinking to 
quantitative changes, relation-
ships . . . . . . . . . . . . . 
138 
132 
131 
I' History of mathematics 
1
35. 
36. 
37. 
41. 
I 
42. 
Story of numbers and numerals • 138 
Story of measurement. • • • • • 141 
141 
140 
140 
Story of decimal system and 
computation • . • . • . • . • • 
Story of Greek mathematicians • 
Story of pre-Greek mathematics. 
Story of beginning of modern 
period; Descartes, Newton, 
Leibniz . . . . . . . • • • • • 139 
Story of development of analysis 
since 1700. • . • • . . • • • • 137 
Story of mathematical physics and 
astronomy • • • • • • • . . • • 136 
43. History of development of 
mathematics in America. . • • • 138 
!correlated mathematical projects 
90.6 
82.1 
63.0 
58.1 
36.5 
70.3 
37.1 
26.7 
18.1 
31.9 
33.3 
2.1 
1.4 
1.4 
1.5 
2.2 
===================== 
8.6 
16.4 
30.4 
34.6 
47.4 
23.9 
49.2 
48.9 
51.4 
50.4 
47.5 
31.4 
24.3 
30.9 
26.3 
32.4 
44.2 
N 
0.7 
1.4 
16.1 
5.8 
13.6 
24.4 
30.4 
17.7 
19.1 
66.4 
74.3 
67.6 
72.3 
65.4 
52.9 
=#===== 
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!I 
'I li 
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li 
II 
f.md 
I 
4:4. 
I 
.I 
I 
I 
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TABLE VII (continued) li 
i! 
'I RESPONSES FROM INDUSTRIAL .ARTS TEACHERS \', 
Total Per Cent 
E s N 
activities 
Projects including use of: 
a) home, school, community 
activities . . . . . . . 131 38.9 45.8 15.3 
b) the school bank. . . • . 124 12.9 42.7 44.4 
c) banks and banking. • . . 125 12.8 39.2 48.0 d) in come taxes . . . . . • 125 21.6 38.4 40.0 
e) family budgets • . • . . 127 25.1 37.0 37.8 f) installment buying • . • 126 20.6 41.3 38.1 g) the mathematics of blsimss 126 18.3 43.7 38.1 
h) common graphic devices . 129 34.9 45.0 20.2 
i) correlation with science 127 21.3 54.3 24.4 j) correlation with social 
studies. . . . . . • • • 119 9.2 42.9 47.9 
k) mathematics of the shop. 137 88.3 10.2 1.5 
l) calculating machines • . 125 7.2 37.6 55.2 
m) elementary statistics. • 125 10.4 43.2 46.4 
n) mathematics of finance • 125 8.0 32.8 59.2 
o) elementary work in 
mechanics. . • . . . • • 135 68.9 23.0 8.1 p) mathematics needed in the 
leading professions. . . 123 21.1 39.8 39.0 
=L====o========= 
TABLE VIII 
RESPONSES FROM INDUSTRIAL ARTS TEACHERS 
PERCENTAGE RANKING 
~ank 
! 
lil· 
1: 
11
2
• 
I 
\3. 
I 
I 
li4. 
I 
i 
1!5· 
16. 
3b) 
3a) 
3c) 
28) 
4f) 
44k) 
Topics 
Four fundamental opera-
tions involving frac-
tions (A) . • . • . . • • 
Four fundamental opera-
tions involving whole 
numbers (A) • . . . . • • 
Four fundamental opera-
tions involving decimals 
(A) • • • • • • • • • • 
Correct habits in com-
putation, measurement, 
drawing, verbal state-
ments (T) . . . . . . • • 
Skills and processes 
needed in shop problems 
(A) • • • • • • • . • • • 
Projects including use of 
mathematics of the shop 
(P) • • • • • • • • • • • I li li jl7. 29) Habits of estimating, 
il che eking (T). . • • • • • 
I
'F
1 
• 1) Working vocabulary of 
arithmetic (A). • . • • • 
119. 2) Basic principles of 
1
: arithmetic (A). . • • . • 
j
1
10. l4b) Use of equation or formu-
la in shop problems (Al). 
lj,ll. 33a) Appreciation for service value of mathematics (T). 
1
[
1
'12. 6) Solve problems involving 
II (i)r~x:m~t~ ~o~p~t~ t:o~s. 
1113. 30) Interpret and analyze 
il elementary problems (T) 
1114. 31) Prepare neatly, econo-1 mically arranged solutions 
l of problems (T) ..... 
115.. 23) Interpret charts (G) ••. 
1'16. 44o) Projects including use of elementary work in · ==---~ ----:::::::=::::---=- -=-=--==-~__:::::::::::-_::::::-::.-:::=::::::::::::::::::-::::::-:::::::::--=--~--
Per Cent 
E S 
97.8 2.2 
96.5 
91.5 8.5 
90.6 8.6 
94.9 3.6 
88.3 10.2 
82.1 16.4 
9l.4 6.4 
75.7 21.3 
77.7 17.3 
70.3 23.9 
64.5 29.0 
63.0 30.4 
58.1 34.6 
55.4 36.7 
Total 
100.0 
100.0 
100.0 
99.2 
98.5 
98.5 
98.5 
97.8 
97.0 
95.0 
94.2 
93.5 
93.4 
92.7 
92.1 
i ~ I, 
I' 
r 
:I 
!. 
"' 
li 
li 
~~Rank 
I' 
II 
i! 
I 3d) 1117. 
i' 
L I! 
5) 1118. 
I! 19. l3c) 
'· 
" I! 20. l3a) 
II 
1)21. 27d) 
I, 22. lOb) 
1:23. 33b) 
I. 
1: 24. l3d) 
:25. 44a) 
26. 13b) 
27. 32) 
l[ 
I 
li 
1: ~~: lOf) 9) 
I~ 3o. 8) 
i 
I 
I 31. 36) 
: 32. lOg) 
i 33. 37) 
I! 34. 44h) 
4a) 35. 
TABLE VIII (continued) 
RESPONSES FROM INDUSTRIAL ARTS TEACHERS 
PERCENTAGE RANKING 
Topics 
mechanics· (P) . • • . • • 
Four fundamental opera-
tions ~n~olving per cents 
(A) • •· • • • • • • • • • 
Use of common tables o.f 
measure (A) • • . • • • • 
Solve problems by use of 
the formula (Al) ••••• 
Solve problems by use of 
the table (Al). . . • . . 
Make graphs based on shop 
data (G). . . . . . . . . 
Meaning of formula (Al) • 
Appreciation for cultural 
value of mathematics (T). 
Solve problems by use of 
the equation (Al) . • • • 
Home, school, community 
projects (P) •.•...• 
Solve problems by use o.f 
the graph (Al) ••.••• 
Interest in study of 
quantitative relationships 
with aid of table, graph, 
etc. (T) •••.••••• 
Meaning of ratio (Al) • . 
Basic vocabulary of 
algebra (Al) ..•..•• 
Use of irrational numbers 
(A) • • • • • • • • • • • 
Story of measurement (H). 
Meaning of proportion (Al) 
Story of decimal system 
and computation (H) • . • 
Projects including use of 
common graphic devices (P) 
Skills and processes 
needed in numerical 
problems in environ-
ment (A). . . . . . • . • 
Per Cent 
E S 
68.9 
64.5 
54.7 
55.0 
51.4 
56.8 
56.0 
37.1 
43.9 
36.5 
53.9 
42.9 
44.4 
31.9 
48.9 
33.3 
34.9 
23.0 
27.0 
34.3 
37.0 
30.9 
30.5 
49.2 
41.0 
39.0 
47.4 
29.8 
40.7 
38.0 
50.4 
33.1 
47.5 
45.0 
31.4 
Total 
91.9 
91.5 
90.7 
89.3 
88.4 
87.7 
86.5 
86.3 
84.9 
84.6 
83.9 
83.7 
83.6 
82.4 
82.3 
82.0 
80.8 
79.9 
' ' 
'18 
It 
II ~-~---·~t~-~~~--~-~-
1 
' 
TABLE VIII (continued) 
RESPONSES FROM INDUSTRIAL ARTS TEACHERS 
PERCENTAGE RANKING 
I"' ( • 
I"J 
.c=~==-=·~=f==·== 
I 
111-----------------------------------------------------. 
II Rank 
I 
136. 
137. 
!38. 
39. 
41. 
142. 
43. 
44. 
1
:45. 
:46. 
I 
1147, 
lj48. 
149. 
I 50. 
51. 
'52. 
i53. 
II 
I! 
i 
24) 
lOa) 
4b) 
34) 
44i) 
26) 
14a) 
11) 
35) 
7) 
lOd) 
12a) 
lOe) 
lOc) 
15) 
25) 
44e) 
44g) 
Topics 
Make and.interpret bar 
graphs (G). . . . • . . • 
Meaning of equation (Al). 
Skills and processes 
needed in everyday busi-
ness problems (A) • • • • 
Apply relational thinking 
to quantitative changes, 
relationships (T) .••. 
Projects including use of 
correlation with science 
Per Cent 
E S 
41.7 
39.7 
26.7 
37.4 
37.6 
41.9 
(P) . . . . . . . . • • • 21.3 54.3 
35.8 
Make and interpret line 
graphs (G) ••.••••• 
Use of equation or formu-
la in business problems 
(Al). . . . . . . . • • •• 
Meaning of symbolic 
representation (Al) • • • 
Story of numbers and 
numerals (H) ••••••• 
Use of slide rule (A) 
Meaning of positive 
number (Al) . . . . . • • 
Four fundamental opera-
tions involving positive 
and negative numbers (Al) 
Meaning of negative 
number (Al) . . . • . • • 
Meaning of exponent (Al) 
Make generalizations 
suggested by principles 
of algebra (Al) . • • • • 
Make and interpret circle 
graphs (G) •.....•• 
Projects including use of 
family budgets (P) •••.•• 
Projects including use of 
the mathematics of busi-
ness (P). . . . • • • • • 
37.2 
24.0 
28.1 
18.1 
18.6 
35.3 
27.2 
36.1 
27.6 
24.3 
28.8 
25.1 
18.3 
48.1 
51.4 
50.7 
36.8 
27.8 
35.8 
39.0 
33.8 
37.0 
43.7 
Total 
79.1 
77.3 
75.7 
75.6 
75.6 
73.0 
72.1 
69.6 
69.5 
69.3 
64.7 
64.0 
63.9 
63.4 
63.3 
62.6 
62.1 
62.0 
' 
II 
I 
II 
TABLE VIII (continued) 
RESPONSES FROM INDUSTRIAL ARTS TEACHERS 
PERCENTAGE RANKING 
II 
ii·R-ank-=======T=o=pi=c=s========P=e=r=Ce=n=t=====T=o=t=al::::=:t 
154. 
!155. 
1156. 
jl 57. 
II 
11
58
• 
:159. 
160. 
I 
1: 
I 61. 
I 
1\ 
I! 62 
I • 
li 
II 63. 
I 
i 64. 
65. 
66. 
I 
67. 
68. 
44f) 
44p) 
44d) 
4d) 
27a) 
44b) 
4e) 
4c) 
44m) 
14c) 
44j) 
44c) 
20) 
17) 
12b) 
E S 
Projects including use of 
installment buying (P). • 20.6 
Projects including use of 
mathematics needed in the 
leading professions (P) • 21.1 
Projects including use of 
income taxes (P). • • • • 21.6 
Skills and processes 
needed 1n physical and 
biological science prob-
lems (A). • . • . . • . • 13.3 
Make graphs based on 
business data (G) • • • • 17.2 
Projects including use of 
the school bank (P) • • • 12.9 
Skills and processes 
needed in social science 
problems (A). • . • • • . 8.1 
Skills and processes 
needed in business, social 
problems demanding 
greater maturity (than in 
4b) (A) • . . . . . . • • 11.4 
Projects including use of 
elementary statistics (P) 19.4 
Use of equation or formu-
la in physical and 
biological science prob-
lems (Al) • • • • • • • • 13.6 
Projects including use of 
correlation with social 
studies (P) . • • . • • • 9.2 
Projects including use of 
banks and banking (P) • • 12.8 
Understanding of basic 
statistical processes 
and formulas (Al) . . • 11.8 
Understanding of loga-
rithms (Al) • • . • • . 16.1 
Four fundamental opera-
41.3 
39.8 
38.4 
43.8 
39.3 
42.7 
46.8 
39.2 
42.9 
39.2 
39.7 
35.0 
61.9 
60.9 
60.0 
57.1 
56.5 
55.6 
54.9 
53.8 
53.6 
52.8 
52.1 
52.0 
51.5 
' 51.1 :~ 
I: 
4 ,, 
80 
l: 
!i li 
TABLE VIII (continued) 
RESPONSES FROM INDUSTRIAL ARTS TEACHERS 
PERCENTAGE RANKING 
1'-=-===---=----===--=-===---============================== 
I!Rank 
I 
Topics Per Cent Total 
E S 
1!1- --------------------------------------------==------------
1:-
i: 
I 
li69 
li • 
I· ,, 
i 
1·70. 
i' 
\! 
li :~71. 
I 
" ;172. 
Ji 
1179. 
leo 
··. . 
I 
81. 
I' 
~2. 
:j 
.1! 
~3. 
i 84. 
I! 
l4d) 
27c) 
43) 
12c) 
441) 
21) 
27b) 
44n) 
22) 
19) 
42) 
18) 
38) 
40) 
16) 
41) 
tions involving algebraic 
monomials (Al). . . • • • 18.2 
Use of equation or formu-
la in social science 
problems (Al) . . . . . • 7.3 
Make graphs based on 
physical and biological 
science data (G). • . • • 13.6 
History of development bf 
mathematics in America (H) 2.9 
Four fundamental opera-
tions involving algebraic 
fractions (Al) ••..•. 22.3 
Projects including use of 
calculating machines (P). 7.2 
Meaning of probability 
(Al). . . • . . . . • • • 5.2 
Make graphs based on 
social studies data (G) • 11.0 
Projects including use of 
mathematics of finance 
(P) . . • • • • • • • • •• 8.0 
Understanding of com-
pound interest and 
annuities (Al). • . • • • 5.2 
Understanding of types of 
variation (Al) ..... o 8.3 
Story of mathematical 
physics and astronomy (H) 2.2 
Solve simple exponential 
equations (Al). 0 • • • • • 8. 2 
Story of Greek mathemati-
cians (H) . . . . . . 0 • 2.1 
Story of beginning of 
Modern period;: Descartes, 
Newton, Leibniz (H) . • • 1.4 
Use of laws of exponents 
(Al). • . o • o o • • • 9 .8 
Story of development of 
analysis since 1700 (H) 1.5 
===:=---4--· .~:c=~~~oc=.·_c . .. 
32.1 
42.3 
33.9 
44.2 
24.6 
37.6 
32.2 
32.8 
32.6 
26.5 
32.4 
25.4 
31.4 
30.9 
21.1 
50.3 
49.6 
47.5 
47.1 
44.8 
44.8 
43.2 
40.8 
37.8 
34.8 
34.6 
33.5 
30.9 
27.8 
~1 
iRank 
I 
I~ 
I· 
' 
TABLE VIII (continued) 
RESPONSES FROM INDUSTRIAL ARTS TEACHERS 
PERCENTAGE RANKING 
Topics Per Cent 
E S 
Total 
!'============================= 
I' ,~85. 
j. 
I• ji 
I 
I! 
39) Story of pre-Greek mathe-
matics (H). • • . • • • • • 1.4 24.3 25.7 
,. 
_-_-:::::------ ·---·---:::-.::-~---- --------~- ----- -=-+-===----::::=:::::::-.==::-----=::::::::=: 
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Comments ~ Industrial Arts Teachers. Thirty of the 143 
j\industrial arts teachers (21.0 per cent ) answering the 
I' 
!!questionnaire offered comments, twenty-two (or 15.4 per cent) 
iJpertaining to the problem. The other eight teachers made other 
ilcomments of significance which are summarized separately .1 ll 
/I An eleventh and twelfth grade machine shop teacher :1 
!J :1 
stressed the need for emphasis on topics #28 and #29. He stated il 
!:that his pupils appear "helpless at dtiepmearstmeinnttehremasdof0fbethinegsa~ i,·J' Jjaccurate and correcting errors." A ...,.. 
II subject and grades also referred to specific topics on the II 
\!questionnaire. He wrote ths.t boys who have had good training in ~~:11 !I ;: iithe four fundamental operations seldom have any trouble with !J 
" II ilformulas which comprise most of the n:athema tics in machine shop lj 
I' il !\work. The conclusion was that mastery of the four fundamental IJ 
!/operations is essential for success in the machine shop course. if 
'IJ Five additional teachers spoke of the importance of some il 
I! :1 
11of the so-called fundamentals of rna thematics. A teacher of il 
I il ,grades seven through twelve expressed tre opinion that the ij 
!majority of the topics of the questionnaire mainly concerned '! 
ilgrades nine through twelve with tre exception of "the basic :: 
!i 
lima theme tical processes up to and including the manipulation of ,i!/i 
!fractional values. 11 An auto mechanics teacher of grade ten 
I - !I 
!expressed it this way: "If I could get my boys in grade ten to ,I 
Jjust add, subtract, multiply, and divide, I would be happy." _Ani 
'I jjelectrical engineering teacher of grade twelve had this to say: 
r Infra' pp. 87-89. 
i 
II 
'I 
' 
II I ~o ~~ ~~oc '~t~,~~'~'~' ·~·~~•- 0~~~•---c ~~ 
1!1The greatest weakness I find is the lack of understanding of :1 
I! I 
fundamentals." A teacher of carpentry and related mathematics il 
tnd science for boat builders in grades nine through twelve state~, 
~~'Arithmetic is of major importance in our entire program." The ~1 1!~ .. ifth :.··.11 ~ teacher who has woodworking pupils in grades nine and ~leven referred to the fundamentals and also made another sig- !I 
il ~ificant comment. He wrote: 
/1 Too many pupils are woefully weak in handling the fraction:~ 
11 involved in measurements. . • • The fundamentals are not 1 
i[ being learned as well now, it seems to me, as they were ' 
!1 before the junior high school came into being. Even so, the 
il distinctly shop problems should be taught in the shop where 
ij pupils become aware of the need of mastering the solution 
I! before they can advance. 
i! 
il 
ri I. 
A printing teacher of grades nine through twelve listed 
following as materials to be emphasized to aid the printing l~he li l~eacher: 
" 
!i 
i[ 
I' 
![ 
!I 
:! 
1. Study of the micrometer and other instruments used 
Print Shops. 
2. Study of charts and graphs used by Photo Engravers 
and Paper Houses. 
3. The make-up problem of pages of books as they lay on 
the stone. 
4. Printing machines of all types. 
5 •. Printing mathematics (see John Wiley & Sons, inc.) 
An industrial arts supervisor for eight shops including ii 
'I I, 
llgrades eight through twelve with thirty years of experience 
liconsidered a teacher's main task to be that of answering the 
II ~ ilpupil' s specific and immediate needs. He said, "W'e try to rela t '
I' : 
llour rna thematic s to our specific needs only. Anything beyond the i! 
liimmedia te need should be taken care of at the level of that 1 
l~eed. 11 
L Three teachers believed that time should be given to ~---··= =====-==.: 
H4 
II I 
II II 
IJ =~··l _J 
ilteaching some of the more general topics in mthematics. One, a Jl 
·" 
jlcarpentry teacher of grades ten through twelve, expressed it il 
!!thusly, "Mathematics is of value in every walk of life." An il , 
lieleventh. grade radio-electronics teacher wrote the following on II 
;1'l !I q 
!jthe same subject: "The course of study in mathematics should 11 
il il l1contain material which may not be directly related to the shop 
11 
:: • ii 
Jrork but will help the pupil in his everyday life. Top~cs #44a- ij 
jjf are of this type." This teacher also brought out another !I 
II significant point. He wrote in conclusion, "Abstract mathematic~ 
jishould be avoided as much as possible in shop work. Direct 
I 
!!applications should be used." Finally, a twelfth grade electri-
I' llcity teacher who checked a majority of 'the topics as either 
,I 
!!Essential or of Some Value stated that he filled out the 
'!questionnaire on the assumption that his pupils are preparing to 
i !become "all-round electricians •. " This comment appears to be in 
llline with the two immediately preceding ones. 
:I A teacher of grades nine through twelve at a technical 
llhigh school stated, "At this school mathematics plays an impor-
lltant part in every subject. MatMmatics is considered one of 
I our four cornerposts. 11 
I Another teacher of grades nine through twelve made this 
II !i comment "The rna thematics required to do and understand shop 
.11 ' 
I problems--the •must know•--is always strived for in a related 
J
1
program. 11 
ll j' A mechanical drawing teacher of grades seven through 
1 
I twelve listed the following as particularly important topics forll 
85 
I 
II -------~----~-t'---------·~· 
his pupils: 
I 
1. Use of measuring devices--Rule, Caliper, micrometer, 
protractor, etc.; also their application to fractions, 
decimals, etc. 
2. Geometric figures and their applications; solids, 
developed from flat surface, design, etc. 
A drafting teacher of grades nine through twelve 
I i considered topic J/3b ·pertaining to mastery of the four funda-
i 
II 
I 
I 
I 
I 
lmental operations involving fractions as particularly important. I 
This teacher went on to say that he found it somewhat difficult I 
jto check many of the topics in algebra, graphic representation, 
and mathematical ways of thinking. His difficulty was due to th 
fact that he could not decide whether such topics were of Some 
Value or of No Value. 
I Two mechanical drawing teachers stated that applied 
mathematics is essential for their course. One of these, a 
II teacher of grades nine through twelve, stated that mathematics 
I\ other than applied mathematics (pertaining to applications in 
'I I! shop work) was "helpful but not necessary" for success in 
li industrial arts classes. 
I I! 
II I 
Two teachers pointed out the general and sometimes in-
\direct value of the questionnaire topics. One, a drafting 
j teadher of grades ten through twelve,checked all of the topics 
! either Essential or of Some Vialue and wrote, 11 I believe that 
I have marked many items 's' when they have no particular 
value to drafting because I feel the more one knows about 
I 
~6 
I 
I 
.I 
li 
I' ,, 
II 87 
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!r 
It 
II 
mathematics the more abil.l ty he has to handle new problems !' 
and the more interest he will acquire in this basic subject 
for Engineering. 
III. OTHER COM1>/lENTS OF SIGNIFICANCE 
The following comments were considered most pertinent to 
li 
!!the stud:>r in addition to those comments pertaining 
;i 
more directly i: 
d I' li 1tto the problem. \: Of the remaining comments not cited here, the i! 
!1 
1great majority of them merely wrote words of encouragement or 
l~cknowledged the problem in some manner. 
A printing teacher of grades ten through twelve pointed 
but two important factors affecting the amount of mathematics 
~ i 
b,eeded by students. He wrote that the attainable degree of 
'I ,, 
" 11 
', 
!!IIlastery of the questionnaire topics "depends on the grade of the 11 
il il 
!~upil and his outlook as to college or higher education .. " This jj 
,, 
iistatement suggests possible future research desirable on this 
li il 
iisubject. It might be well worth while selecting a specific grad1 
iFnd pupils with specific ambitions as the object of a study 
,, 
;st milar to this one. 
1-
, 
An unidentified teacher wrote the following adverse 
:i 
statei 
I! 
ment which, if nothing else, points out that not all teachers il 
i! 
il 
li ~are in agreement as to the importance of correlation and 
::integration: "Too much of this trash. Get the pupils to under- 1: 
ij 
!!_stand the basic principles and not so much emphasis on integra- :: 
;I 
·tion." In defense of this study it should be made clear that !j 
!~o de-emphasis of basic principles is advocated. 
d 
!I 
It is believedj 
,, 
l~owever, that secondary school subjects can be 
!I 
'I 
"better correlated 11 
~bile basic principles continue to receive due emphasis. 
I; Another thought was furthered by a twelfth grade teacher 
li 
bf Problems of Democracy. He wrote, "This idea is an interest-t"\ !: 
~ng one. Personally, I feel that your topic list is too long. 
buplication, 
II 
or practically that, is found in some instances." 
![n answer t o this criticism, it can be said that there is a 
i! 
~~efinite reason for these apparent duplications. In those 
'i ii ~here two topics appear to be very similar, there is some 
;;important distinction between 
11 
lpe culiar value to the study. 
I; 
them which renders ea.ch of them 
In addition, the author was able 
i!to check informally the consistency of the responses by ob-
'I 
;,serving the consistent manner in which neE}rly every respondent 
i~eplied to these similar topics. 
'! 
Two additional comments follow: A ninth grade general 
It ,, 
' li !!Science teacher wrote, "This looks like an interesting and much ji 
., " iineeded study. A careful follow-up in teaching practices can be il 
'!of much help to teachers in the science field." Of a similar I! 
II 
!!nature are the words of an eleventh and twelfth grade book-
il 
1~eeping teacher: "You are undertaking a worthwhile job. More 
l!and better integration by academic departments with business 
!!departments is most desirable." 
I, 
Finally, an experienced twelfth grade economics teacher 
ii 
!!offered the following conclusion: "From twenty-five years of 
!I 
I' II 
II 
11 ,, 
.I 
>I 
'I I, 
~ i 
II 
!i 
i' 
1
1
1 
,! 
i! 
" 
;I 
:!teaching experience in varied subjec~ 
!: 
ii 
and from my experience as ii 
must correlate subjects. !/ l:a student, I believe all good teachers 
I!The real problem is one of time, and often the disinclination 
=========*===========================================·- . -=·==== 
~ ; 
il 
ofjl 
II il 
II 
.I 
I 
H8 
I, 
i!the 
il 
student-body to study more than the bare minimum of a 
\ ~ 
topic.~ 
,i ,, 
'i i· 
.. 
IV. CHAPTER SUMMARY 
A. Combined Responses 
:j 
!I 
·! 
i; 
:i 
!I 
(j 
'i 
'I 
'i il :1 I' 
iJ 
A total number of 636 teachers \J 
li 
SUmmary of Respondents. 
L 
!1 responded to the questionnaire. A list of the number of 
i! 
I! il teachers and the subject fields taught is given below. 
i! 
1i NUDBER OF TEACHERS 
II -
lj 136. . . . . . • • 
il 
h 
il 
:I 
'.> ,, 
' ~ 
ii 
II !I 
II 
:i 
186. 
171. 
636 
. . . . . . . 
• • • . . 
. . . 
TOTAL 
SUBJECT FIELD 
. . . Social Studies 
• • • Science 
. . . Commercial 
Industrial Arts 
:l 
;f 
il 
!I 
il 
,, 
q 
,, 
i[ 
II 
The first table that follows, !I Explanation of tables. 
ii 
'I . 
11 Table IX, lists the total number of responses to each 
II !jall teachers combined. ·The per cent figures of E, S, and N for 
l1 the four major subject fields were averaged, thus giving each 
" 
II 
topic fromjJ 
:I 
:, 
" !j 
I. 
;; 
'I il field equal weight. This was desired 1n order that the total ii 
il ' 
!!responses and conclusions of this study be equally representativ~ 
ii !I 
. 'I II of all four major fields without giving undue emphasis to one il 
i! !I 
II over another. It is the responses of the four groups which are 11 
11 ;I 
I involved, not merely the aggregate responses of a mass of ' 
I 
1 teachers. In the last three columns in the table, these 
ll ,, 
II averages (arithmetic means) of the percentages of E, S, and N 
II are listed. A summary of all combined responses is thus given 
i' !l 
il !I 
II 
II 
'I 
II i so =~~~~~=-- ---~=-----~ -~-~~~~-~-~ -- ~-~ -~- --~= -~~---~-----~~-~~_j==; 
I il ~~n tabular form. r, 
!! In Table X , the topics are arranged in order of rank I 
ij 
!~ccording 
I' 
ifreceding 
'I 
li I; 
II 
H 
II 
li 
'I 
!! 
•; 
to the combined percentage results as shown in the 
table. 
=-----------~~-·--==11=._=-=--=---· 
TABLE IX 
II 
li q 
I~ !Ji 
ii 
I! 
1: 
------ --- ==-- =Jf===--=-= 
li 
I' 
I· II 
II 
COMBINED RESPONSES FROM ALL TEACHERS 
Total 
r.itbmetic 
Working vocabulary of arithmetic 616 
12. Basic principles of arithmetic • 608 3. Four fUndamental operations 
involving: 
a) Whole numbers 
• • • • • • 
616 
b) Fractions • • • • • • . • 592 
c) Decimals. 
• • • • • • • • 
598 
d) Per cents 
• • • • • • • • 
597 
14. Skills and processes needed in: 
a) Numerical problems in 
li environment 602 
I 
. . • • • • • b) Everyday business problems 600 
I c) Business, social problems 
t demanding greater maturity 
I (than in 4b). • • • • • • 584 I d) Physical and biological l 
I science problems. • • • • 563 I 
I 
e) Social science problems • 557 f) Shop problems 
• • • • • • 
557 
15· Use of common tables of measure. 609 
,6. Solve problems involving 
17. 
approximate computations • • • • 607 Use of slide rule. • • • • • • • 593 18· Use of irrational numbers. • • • 600 
I 
'Algebra 
9. Basic vocabulary of algebra. • • 597 10. Meaning of: 
I 
a) equation. . • • • • • • • 589 b) formula 586 • . . . • • • • • • 
" 
c) exponent. . • • • • • • • 572 d) positive number • • • • • 576 
e) negative number • • • • • 568 f) ratio • • • • • • • • • • 593 g) pr"oportion. 
• • • • • • • 
586 
11. Meaning of symbolic represents-
tion. • • • • • • • .. • • • • • 566 
Arithmetic Mean of 
Per Cent 
E S N 
76.2 19.3 4.5 
66.4 22.6 11.1 
82.1 12.2 ~.7 
78.4 14.3 7.4 
78.2 15.1 6.7 
71.5 20.9 7.6 
55.5 31.1 13.5 
46.5 34.3 19.3 
32.5 37.9 29.7 
28.3 32.4 39.3 
27.3 39.5 33.3 
37.9 28.7 33.4 
55.1 35.5 9.5 
55.0 33.1 11.9 
9.3 33.0 57.7 
20.5 26.0 53.5 
38.2 39.4 22.4 
33.6 26.7 39.8 
33.4 25.2 41.5 
23.2 25.3 51.5 
31.6 25.4 43.0 
32.6 24.2 43.3 
45.5 29.6 24.9 
40.3 31.8 27.9 
j, 
1: 
II 
li 
I! 
li 
30.0 33.3 36.8 11 
---- . +=-
I' 
1-
I' 
I 
1: 
it 
li 
!: 
=====~ -~-------~ =-==----_- ----~--- --------- ----=~--- ---:·-----~--== 
,, 
TABLE IX (continued) 
COMBINED RESPONSES FROM ALL TEACHERS 
I 
Total Arithmetic Mean of ~-
Per Cent I 
E S N 
,, 
1: 
I 
ijl3. 
I 
il 
I; 
ii 
ii I; 
!0..4. 
ll 
r: 
il5. 
I 
I 
116. 
ih 7 
,>4 • 
1~18. 
i 
,l9. 
1~1. 
:22. 
Four fundamental operations 
involving: 
a) positive and negative 
numbers • • • • • • • • • 580 
b) algebraic monomials • • • 579 
c) algebraic fractions • • • 568 
Solve problems by use of: 
a) table • • • • • • • • • • 591 
b) graph • • • • • • • • • • 590 
c) formula • • • • • • • • • 590 
d) equation. • • • • • • • • 585 
Use of equation or formula in: 
a) business problems • • • • 556 
b) shop problems • • • • • • 554 
c) physical and biological 
science problems. • • • • 553 
d) social science problems • 555 
Make generalizations suggested by 
principles of algebra. • • • • • 570 
Use of laws of exponents • . • • 575 
Understanding of logarithms. • • 583 
Solve simple exponential 
equations. • • • • • • • • • • • 576 
Understanding of types of 
variation. • • • • • • • • • • • 576 
Understanding of basic statisti-
cal processes and formulas • • • 588 
Meaning of probability • • • • • 580 
Compound interest and annuities. 591 
I 
li 
1
:Graphic Representation 
!23. Interpret charts • • • • • • • • 
1~4. Make and interpret· bar graphs •• 
1~5. Make and interpret circle graphs 
tl26. Make and interpret line graphs • 
611 
610 
603 
596 
26.9 
15.3 
16.6 
44.0 
42.0 
39.0 
36.0 
28.0 
33.3 
25.1 
15.9 
25.1 
8.1 
8.1 
6.1 
13.6 
14.7 
11.1 
17.1 
60.6 
52.1 
42.2 
51.5 
I
F7. Make graphs based on: 
a) business data • • • • • • 553 34.2 
t! b) social studies data • • • 54o 27.9 
r· c) physical and biological 
===-===--==--~--~ -- ----H-::::::: -----;:-:----:::--;--_ ----::-:7.=-~~=-=-==:::;_--=-=--====:..:::.._=:::=.:::::.-~--=---=-::::::: _::--::-:-_-::-======::::::=--=--==::::=:::::::.-=-==-~--~~ -----=-=-=-===.-=--=---:'=-:_= 
24.6 
21.7 
18.1 
35.1 
37.2 
31.7 
31.0 
37.8 
28.1 
28.3 
38.3 
37.1 
18.0 
22.2 
23.4 
18.6 
44.8 
40.6 
36.6 
34.1 
37.5 
35.6 
35.7 
35.6 
29.9 
I 
48.5 • 
63.1, 
65.3 I 
20.9 
20.9 
29.4 
33.0 1 
' 
34.3 i 
38.7 
46.6. 
45.9 : 
37.9 
73.9' 
69.7 1 
70.5 I 
67.8 
40.5 
48.3 ', 
46.3 i 
5.3 
10.5! 
22.2 i. 
12.8 li 
I• 
30.3 i 
42.2: 
i 
TABLE IX (continued) 
C01ffiiNED RESPONSES FROM ALL TEACHERS 
d) 
science data. 
shop data •• 
. . . • • • 
• • • 
Total 
536 
536 
~ays of thinking, habits, etc. 
I! 
i~8. 
II 
'i 
II !,29. 
I~O. 
q 
~~1. 
I! 
!P2. 
1~4. 
II 
Correct habits in computation, 
measurement, drawing, verbal 
statements • • • • . • • • • • • 
Habits of estimating, checking • 
Interpret and analyz& elementary 
problems • • • • • • • • • • • • 
Prepare neatly, economically 
arranged solutions of problems • 
Interest in study of quantitative 
relationships with aid of table, 
graph, etc. • ••••••••• 
Appreciation for: 
a) Service value of mathe-
matics •••••••••• 
b) Cultural value of mathe-
matics •••••••••• 
Apply relational thinking to 
quantitative changes, relation-
ships. . . . . . . . . . . . . . 
606 
612 
605 
599 
582 
600 
565 
575 
j~istory of mathematics 
I' 
II 1'35. 
11!36. 
137 i' • 
I ,, 
:,38. 
1!39. ji40. 
Story of numbers and numerals. • 592 
Story of measurement • • • • • • 588 
Story of decimal system and 
computation. • • • • • • • ·• • • 
Story of Greek mathematicians. • 
Story of pre-Greek mathematics • 
Story of beginning of modern 
period; Descartes, Newton, 
594 
590 
586 
i' Leibniz. • • • • • • • • • • • • 587 
Arithmetic Mean of 
Per Cent 
E S N 
25.6 
25.3 
80.0 
75.9 
66.7 
59,8 
36.5 
59.1 
37.0 
38.8 
12.1 
16.7 
21.4 
5.4 
3.8 
5.8 
29.0 
34.3 
16.7 
20.0 
27.4 
28.3 
45.3 
45.5 
46.5 
47.1 
44.6 
32.8 
28.0 
45.4 
40.5' 
6.0 I 
11.9 
18.2' 
7.2: 
15.1: 
15.8 I 
41.4 
36.2 .• 
34.1 
61.7: 
68.2 
1:41. Story of development of analysis 
1: since 1700 • • • • • • • • • • • 585 5.3 
Story of mathematical physics and 
33.3 
29.8 
33.9 
61.0 
64.9; 
60.0: astronomy. • • • • • • • • • • • 581 6.1 
=o=-- --==c~=,-=-~-7=-~-~--~--=.c.=~~= ='-'~- =- ,-=~~=c~---=~-=ccc·_c=-=-=-'- ------ --~----~- -c=cc-c-~~-c.-=-=k 
li 
I ~ 
I 
,, 
==t·· 
,,. 
/I 
TABLE DC (continued) 
COMBINED RESPONSES FROM ALL TEACHERS 
I 
Total 
~3. History of development of ~ mathematics in America • • • • • 578 
r· Correlated mathematical projects I and activities 
1-44. 
II 
I' 
'I I! 
il 
'i 
I 
I 
I 
,I 
'I 
I 
I 
,J 
II 
'I 
I 
,I 
II 
'I I, 
'j 
I 
I 
Projects including use of: 
a) home, school, community 
b) 
c) 
d) 
e) 
f) 
g) 
h) 
i) 
j) 
k) 
1) 
m) 
n) 
o) 
p) 
activities. • • • • • • • 554 
the school bank • • • • • 536 
banks and banking • • • • 549 
income taxes. • • • • • • 557 
family budgets. • • • • • 557 
installment buying. • • • 554 
the mathematics of business544 
common graphic devices. • 552 
correlation with science. 542 
correlation with social 
studies • • • • • • • • • 
mathematics of the shop • 
calculating machines. • • 
elementary statistics •• 
mathematics of finance •• 
elementary work in 
mechanics • • •••••• 
mathematics needed in the 
leading professions • • • 
530 
525 
534 
531 
531 
532 
531 
Arithmetic Mean of 
Per Cent 
E S N 
5.1 
38.9 
26.2 
31.8 
37.9 
38.6 
36.3 
31.8 
42.3 
29.3 
24.1 
33.3 
21.0 
19.5 
19.7 
31.0 
21.6 
38.8 
47.0 
38.2 
36.8 
34.8 
33.7 
35.3 
38.8 
44.6 
38.3 
36.7 
28.7 
31.6 
46.4 
38.7 
25.5 
46.8 
56.2 
14.1 
35.5 
31.4 
27.2 
27.6 
28.5 
29.5 
13.2 
32.4 
39.3 
38.0 
47.5 
34.1 
41.6 
43.5 
31.6 
TABLE X 
COMBINED RESPONSES FROM ALL TEACHERS 
PERCENTAGE RANKING 
I: !!========================== 
''Rank 
'I I: 
I, 
II 
I! 
II 
i 
!1. 
' 
li 
:; 
I: 
11
2
• 
I! 
,I 3. 
I' 
jl 
!:' 4. 
I' 5 I! • 
li 
•I /, 6 
:! • 
II 
il 7 !' • 
i> 
II il 
i 8. 
9 •. 
I 10. 
II 
,j 
li 
II 
11. 
12. 
14. 
15. 
Topics Arithmetic Mean of 
Per Cent 
28) Correct habits in com-
putation, measurement, 
drawing, verbal state-
ments (T) . • . . • • • • 
29) Habits of estimating, 
~he eking (T). • . • . • • 
1) Working vocabulary of 
arithmetic (A) •••••• 
23) Interpret charts (G) ... 
3a) Four fundamental opera-
tions involving whole 
numbers (A) • • • • • • • 
30) Interpret and analyze 
elementary problems (T) • 
3c) Four fundamental opera-
tions involving decimals 
(A) . . . . . . . . • . . 
33a) Appreciation for service 
value of mathematics (T). 
3b) Four fundamental opera-
tions involving fractions 
(A) . . . . . . . . . . • 
3d) Four fUndamental opera-
tions involving per cents 
(A) . . . . . . . . . • • 
5) Use of common tables of 
measure (A) • • • • . • • 
24) Make and interpret bar 
graphs (G). • • . • • • • 
2) Basic principles of 
arithmetic (A). • . • • • 
31) Prepare neatly, economi-
cally arranged solutions 
of problems (T) ••.•• 
6) Solve problems involving 
~l)r~x:m~t~ ~o~p~t~t~o~s. 
26) Make and interpret line 
graphs (G) •••..•.• 
E S 
8o.o 
82.1 
66.7 
78.2 
59.1 
78.4 
71.5 
55.1 
52.1 
66.4 
59.8 
55.0 
51.5 
16.7 
20.0 
12.2 
27.4 
15.1 
33.8 
14.3 
20.9 
35.5 
37.5 
22.6 
28.3 
33.1 
35.7 
=-=--- -----··- --.. ··-~ -· -
Total 
96.7 
95.9 ! 
95.5 
94.7 
94.3 
94.1 
92.9 
92.7 
92.4 
90.6 ' 
89.6 
89.0 
88.1 
88.1 
87.2 
85 
II Rank 
II 
li 
i' 
TABLE X (continued) 
COMBINED RESPONSES FROM ALL TEACHERS 
PERCENTAGE RANKING 
Topics Arithmetic Mean of 
Per Cent 
E S 
Total 
ii ---------=-=-=---------==--======--==-=-===== l
i[ 17. 
li 
1: II 18. 
'I 
1: 
li ill9. 
I! 
1120. 
il21. 
1.'1 
I' 
1122. 
ij 
1, 
1123. 
il 
" ii 
'I 
tl24. 
'I 
lr 25. 
,! 
1126. 
j! 
!! 27. 
II 
\128. 
II 29. 
!) 
'I 
li 30. 
" 
,, 
1131. 
If 32. 
II 1133. 
'134. 
I 
44h) 
4a) 
44a) 
33b) 
34) 
32) 
4b) 
13b) 
13a) 
25) 
9) 
lOf) 
44d) 
44e) 
lOg) 
44f) 
13c) 
44g) 
Projects including use of · 
common graphic devices (P) 
Skills and processes 
needed 1n numerical prob-
lems 1n environment (A) • 
Home, school, community 
projects (P) ••••••• 
Appreciation for cultural 
value of mathematics (T). 
Apply relational thinking 
to quantitative changes, 
relationships (T) .... 
Interest 1n study of 
quantitative relation-
ships with aid of table, 
graph, etc. (T) ••••• 
Skills and processes 
needed in everyday busi-
ness problems (A) • • 
Solve problems by use of 
the graph (Al) .•.•.• 
Solve problems by use of 
the table (Al). . • • . • • 
Make and interpret circle 
graphs (G) ....... . 
Basic vocabulary of 
algebra (Al) • • . • • • • 
Meaning of ratio (Al) . • 
Projects including use of 
income taxes (P) ..••• 
Projects including use of 
family budgets (P) •••• 
Meaning of proportion (Al) 
Projects including use of 
installment buying (P) .• 
Solve problems by use of 
the formula (Al) ....• 
Projects including use of 
the mathematics of busi-
42.3 
55.5 
37.0 
38.8 
36.5 
46.5 
42.0 
44.0 
42.2 
38.2 
45.5 
37.9 
38.6 
40.3 
36.3 
39.0 
44.6 
31.1 
47.0 
47.9 
45.5 
45.3 
34.3 
37.2 
35.1 
35.6 
39.4 
29.6 
34.8 
33.7 
31.8 
35.3 
31.7 
86.6 
85.9 
84.9 
84.3 
81.8 
80.8 
79.2 
79.1 
77.8 
77.6 , 
75.1 ; 
72.7 
72.3 
72.1 I 
71.6 
70.7 
96 
97 
--------~~-~---------·-- ---------- ---~ ---- -~---
I' 
TABLE X (continued) 
COMBINED RESPONSES FROM ALL TEACHERS 
PERCENTAGE RANKING 
·-- ·--- -~- -
I, II====-=========-===------==---==-==--===-====----
![Ranlt 
I! 
Topics 
•! [! 
Arithmetic Mean of 
Per Cent 
E S 
Total 
!/===================== il 
ii 
II 
!l35 
'I • 
II 
1! 
'i ;i 36. 
II 
II 
l1 :37 • I 
I! 
1138. 
I 
i! 
li 39. 
I! li 
'
1i 40. !I 
1141. 
I. 
'I 
11 
li 42. I! 
II 
I! j! 
li 43. 
i! 
l. 44. 
il 
" !: 45. ii I; 
1146. 
1! 47 e 
I; 48. 1: 
49. 
I 
1 50. 
ll 
·~r 
l'r 
i 
I 
4c) 
27a) 
44c) 
44p) 
44i) 
13d) 
4e) 
4f) 
37) 
44m) 
14a) 
44b) 
36) 
11) 
15) 
44k) 
ness (P). . . . • . . . . 31.8 
Skills and processes 
needed in business, social 
problems demanding greater 
maturity (than in 4b) (A) 32.5 
Make graphs based on busi-
ness data ( G) • • • • . • 34. 2 
Projects including use of 
banks and banking (P). •• 31.8 
Projects including use of 
mathematics needed in the 
leading professions (PJ • 21.6 
Projects including use of 
correlation with science 
(P) . • • • • • • • • • • 29.3 
Solve problems by use of 
the equation (Al) . . . . 36.0 
Skills and processes 
needed in social science 
problems (A). • • • . . . 27.3 
Skills and processes 
needed in shop problems 
(A) • . . . . . . . . • :37.9 
Story of decimal system 
and computation (H) • • 21.4 
Projects including use of 
elementary statistics (P) 19.5 
Use of equation or formula 
in business problems (Al) 28.0 
Projects including use of 
the school bank (P) . . . 26.2 
Story of measurement (H). 16.7 
Meaning of symbolic 
representation (Al) • • • 30.0 
Make generalizations sug-
gested by principles of 
algebra (Al). • • • • • . 25.1 
Projects including use of 
mathematics of the shop 
38.8 
37.9 
35.6 
36.8 
46.8 
38.3 
31.0 
39.5 
28.7 
44.6 
46.4 
37.8 
38.2 
47.1 
33.3 
37.1 
70.6 
70.4 
69.8 
68.6 
68.4 
67.6 
67.0 
66.8 
66.6 
66.0 
65.8 
64.4 
63.8 
63.3 
62.2 
5. 
6. 
14b) 
44j) 
4d) 
lOa) 
27d) 
20) 
lOb) 
35) 
44n) 
27b) 
lOd) 
lOe) 
44o) 
27c) 
14d) 
22) 
TABLE X (continued) 
COMBINED RESPONSES FROM ALL TEACHERS 
PERCENTAGE RANKING 
Topics Arithmetic Mean of 
Per Cent 
E S 
(P) • • • . • • • • • • • 33.3 
Use of equation or formula 
in shop problems (Al) • • 33.3 
Projects including use of 
correlation with social 
studies (P) •••••••• 24.1 
Skills and processes 
needed in physical and 
biological science prob-
lems (A). • • • • • • • • 28.3 
Meaning of equation (Al). 33.6 
Make graphs based on shop 
data (G). • • • • • • • • 25.3 
Understanding of basic 
statistical processes and 
formulas (Al) •••••• 14.7 
Meaning of formula (Al) • 33. 4 
Story of numbers and 
numerals (H). . • • • • • 12.1 
Projects including use of 
mathematics of finance 
(P) • • • • • • • • • • • 19.7 
Make graphs based on 
social studies data (G) . 27.9 
Meaning of positive num-
ber (Al). • . • • . • • • 31.6 
Meaning of negative num-
ber (Al). • • • . • • • • 32.6 
Projects including use of 
elementary work in mech-
anics (P) . • • • . . • • 31.0 
Make graphs based on 
physical and biological 
science data (G). • . • • 25.6 
Use of equation or tor-
mula in social science 
problems (Al) ..•.••• 15.9 
Understanding of compound 
interest and annuities 
28.7 
36.7 
32.4 
26.7 
34.3 
44.8 
25.2 . 
46.5 
38.7 
29.9 
25.4 
24.2 
25.5 
29.0 
Total 
62.0 
61.4 
60.8 
60.7 
60.3 
59.6 
59.5 
58.6 
58.6 
58.4 
57.8 
57.0 
56.8 
54.6 
54.2 
I' 
. =I= 
I. 14c) ip7. 
i 
I' i' 
i?e. 441) 
i 
,, 
ip9. 21) 
I, 
i?o. I· 12a) 
' ii 
! 
II lOc) ri71. 
!!72. 8) 
1: 
173. 43) 
~4. 7) 
1!75. 42) 
r: 
~6. 
I 
40) 
I 
i(77. 38) 
·78. 12b) 
!79. 41) 
~o. 12c) 
~ ~1. 19) i' ,, 
39) ~2. 
.I 
I! 
~3. 17) 
,; 
~4. 18) 
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TABLE X (continued) 
co:MBINED RESPONSES FROM ALL TEACHERS 
PERCENTAGE RANKING 
Topics Arithmetic Mean of 
Per Cent 
E S 
(Al) ........... 17.1 
Use of equation or formu-
la in physical and biolog-
ical science problems (Al) 25.1 
Projects including use of 
calculating machines (P). 21.0 
Meaning of probability 
(Al) .. .......... 11.1 
Four fundamental opera-
tions involving positive 
and negative numbers (Al) 26.9 
Meaning of exponent (Al). 23.2 
Use of irrational numbers 
36.6 
2e .3 
31.6 
40.6 
24.6 
25.3 
Total 
53.7 
53.4 ' 
52.6 
51.7 
51.5 
48.5 
{A) . . . . . . . . . . . 20.5 26.0 46.5 
History of development of 
mathematics in America 
(H) . . . . . . . . . 5.1 38.8 43.9 
Use of slide rule (A) 9.3 :33.0 42.3 
Story of mathematical 
physics and astronomy (H) 6.1 33.9 40.0 
Story of beginning of 
modern period; Descartes, 
Newton, Ieibniz {H) . . 5.8 33.3 39.1 
Story of Greek mathema-
ticians {H). . . . . . • 5.4 32.8 38.2 
Four fundamental opera-
tions involving algebraic 
monomials .......• 15.3 21.7 37.0 
Story of development of 
analysis since 1700 (H) • 5.3 29.8 35.1 i 
Four fundamental opera-
tions involving algebraic 
fractions {Al) ...... 16.6 18.1 34.7 
Understanding of types of 
variation {Al). • . . . • 13.6 18.6 32.2 
Story of pre-Greek math-
ematics {H). . . . . . • 3.8 28.0 31.8 
Understanding of loga-
rithms (Al) ....... 8.1 22.2 30.3 
Solve simple exponential , 
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TABLE X (continued) 
COMBINED RESPONSES FROM ALL TEACHERS 
PERCENTAGE RA1~NG 
Topics Arithmetic Mean of 
Per Cent 
E S 
equations (Al). • • • • • 6.1 23.4 
18.0 
16) Use of laws of exponents 
(Al). • . • • . • . • • • 8.1 
Total 
29.5 
26.1 
il' 
I 
I 
I 
. ~ . iO:l 
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il 
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The following is a brief resume il 1 Total Comments Received. 
II 
Jl_f the total number of comments received in all subject fields. :I tl 
,,Major Subject 
li Field 
11 
ii-' -----
:r 
!1 
Comments 
Pertaining 
Directly to 
Problem 
!Focial Studies . • . • 
II 
25 
I
Fcience. . . . 
fommer cial . • . • 
!!Industrial Arts. • . • 
'I ,, TOTALS 
34 
28 
22 
109 
Total Other I 
Responses Comments II 
____ :1 
! 
136 12 
186 8 II 
" 1/ 
:, 
I· 
:I 
171 5 
8 
636 33 ~.·I· i! 
I! iJ 
\ II ~ ! 
!I B. Evaluation of Tabulated Results !I 
\i II 
1
: It was the purpose of this study to determine a selected d 
~~1st of topics :nnich require further emphasis in the mathematics !I 
Jplass in order for the mathematics there taught to be correlated j 
l~ith and to aid in the teaching of non-mathematics courses. The ! 
:1 :l 
iresul ts of the questionnaires sent out for this purpose have beeJ 
'I \~abulated and the topics listed in order of ranking. To limit 
~~he list to the top-ranking topics of importance is the problem 
!bow at hand. A limit must be set at some point. Arbitrarily 
~~his author has chosen eighty per cent as the figure at and abov~l 
!thich he considers the topics need special emphasis. This is il 
:. relative choice and, of course, does not mean that those below \1 
!J 
!fhis point are unimportant by any means. The eighty per cent ~~~ 
l~quals the sum of the average percentages of columns E and s, th~ 
1: f ~~s, the sum of the arithmetic means of the percentages considerel,,fl
1 
16ssential and of Some Value by teachers of the four subject . 
==========~~~====== 
II 
'I 
I 
II 
1,1 i' 
II
! !I 
!I 
10! 
l q ·= ==~-~c-~-~~c=--~~--~=7=-~-=--=c=---=~~--·c=-==--~cc ~~=--c===o===-=~~--- C .... - c~-=oc-_~ -~~CC ~c·c=cc=- ·c cco-==--cCO~r~~-= 
II fields. As mentioned previously ,1 E and S were combined in orde~ 
!!that all topics above eighty per cent on the list that were 
1 
'I I· ~~~·judged of any value at all be included in the final list. 
! The following chapter presents the conclusions and 
llsummarizes the problem, with the final list ~f top-ranking topic~ 
J!included. (Separate lists of the highest ranking topics for il 
!leach subject field will be found in the Appendix for purposes of;! 
/!comparison and contrast.) A comparison with other studies is 
l!offered in the final chapter, and suggestions for further 
i! 
li 
!!research in this same area are given. 
q 
ij 
1 SUpra, p .. ~6. 
======·===========·=-~--==--~==~~======~~==*====== 
CHAPTER V 
Stn~ARY AND CONCLUSIONS 
I. SUMMARY 
;I The purpose of this study. The purpose of this study is 
!i ;rto secure data that will be helpful in making future revisions 
J~n the mathematics curriculum. 
" ·i ji 
Keeping in mind the value of 
subject matter, it was decided to 
i: 
,J ![integrating and correlating 
!I 
'· ::determine the importance of 
!I 
certain mathematical topics to non- \1 
!I il 
iimathematics teachers in the secondary school. Those topics that 11 
![were selected by the non-mathematics teachers as of special 11 
~~importance in the achieve rren t of the o b je cti ve s of their course 11 
~~ere to be singled out as needing special emphasis in the mathe- il 
i~atics curriculum. It was hoped that the results of this study i1\ 
1: .I irwould fulfill a second purpose as well: to stimulate further i, 
iiinterest in the relation of mathematics to otblr secondary schoo~~ 
II il 
Jlsubjects as a means of further integrating and correlating the il 
!!subject matter within individual subject fields and between :,
1
\ 
ii 
'I i(various fields of study in the curricula. 1\ 
I
'[ I, 
,I ,I 
ii Methods of Approach. As a means of accomplishing the !I 
!! II 
~~urposes of this stwy a questionnaire containint\ eighty-five I 
!topics including mathematics through the ninth grade was 
I 
1developed and distributed to 1575 teachers of the social studies 
I 
sciences, commercial studies, and industrial arts throughout 146 
schools of Massachusetts. A total of 636 usable I secondary 
==t- - -=·· = 
:103 
I 
I jl 
:1(J4 
=--===~~='="=-=---,,=o=--==-.--=c-_oc,~ ---
llqUeStiOIUlBireS were 
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'I 
liChapter IV was taken. 
il 
returned from which the data collected in !I 
!I 
Those topics receiving eighty per cent or 1 
'I 
!!more Essential and of Some Value checks combined from all the i 
II 
iiquestionnaires were arbitrarily selected as the topics needing il 
!! special emphasis in the mathematics curriculum. Tables con- 'l 
I ,I 
I! il 
I
ll taining this data for t h3 four separate subject fields 0 .. e., :1 
,I ;j 
:.,'
1
·social studies, sciences, commercial studies, and industrial 1 
II !1 
li arts) and for all the teachers combined are found in Chapter IV. fi 
!I The final conclusions of this study are based on the combined 
1
1 
I 
II responses of all the teachers only. However, for comparative 
[I purposes, and for those teachers who wish to make use of this :I 
il :, 
II study in relation to their own subject, the Appendix includes il 
i ~ II 
II summaries of the top ranking topics that received eighty per cent 
11 'I 
il or more combined checks from the four separate subject fields. il 
i! A list of the topics receiving eighty per cent or more Essential 1! 
· II 
1: and Some Value combined checks from all the questionnaires ii 
I :j 
11 follows: ;I 
ii 1. Habits of correctness in computation, measurement, drawing, il 
!1 and in making verbal statements. ~~·.·ji 
!i 2. Habits of estimating and checking. IJ3. Reasonable familiarity with the working vocabulary of :i 
I, arithmetic. 
ii4. Ability to interpret pictorial or graphic charts. :
1
1 
115. Reasonable mastery of the four fundamental operations in-
[1 volving whole numbers. !i,·~~ 
'l'l6. Ability to interpret and to analyze elementary problems, to 
I collect and interpret data. 11 
lj?. Reasonable mastery of the four fundamental operations in- :1 
li volving decimals. 1,
1
1
,'1' jls. Appreciation for the service value of mathematics. 
I
, 9. Reasonable mastery of the four fundamental operations in- q 
volving fractions. i,.l 
j, 10. Reasonable mastery of the four fundamental operations in-
n~: v~M~_~Y c~~t~ ;e common tables or_ measure _ '-" • g~, ~~te_~e-"~- _ ~~ , 
T II 
I 
li 
!I 
=====!J=II =---== _--cc~-'--=---=---
11 ~ables, tables of roots and powers, income tax tables). 
[2. Ability to make and interpret bar graphs. 
~3. Understanding of the basic principles of arithmetic. ~4. Ability to prepare neatly and economically arranged written iJ' 
solutions of mathematical problems. :
1 ~5. Ability to solve problems involving approximate computation.!! 6. Ability to make and interpret line graphs. · 7. Participation in projects and activities which include use ot ommon graphic devices. 'I l8. Mastery of the skills and processes needed in dealing with !! 
bumerical problems arising 1n the environment. 
-!9. Participation in home, school, and community projects (in-
- olving matheim tics). 
, o. Appreciation for tre cultural value of mathematics. !I 
~1. Ability to apply relational thinking (the idea of dependence:~ 
bf functional thinking) as a method of dealing w1 th quantitative 1! ~hanges and relationships. i! 
!2. Interest in the study of quantitative relationships with theil id of the table, graph, formula, and equation. 11 3. Mastery of the skills and processes needed in dealing w1 th i! J: veryday business problems. !1 
:1 i 
" As to the second purpose of this study it is impossible to: 
il i i~tate whether this study has stimulated further interest 1n the I 
:,-1 ~~ 'I 
:Yalue of a sound and close relationship between mathematics and !1 
1
1 I 
:bther secondary school subjects; it is to be hoped that it has at1 ji : 
1~east brought this idea more to the attention of the various II 
~eachers who were polled. The problem of the degree 'of relation-
1 
lbhip that mould exist is a difficult one, and many prominent 
,, 
ii 
~ducators disagree as to the correct solution to this problem. 
~~t is beyond the scope of this study to even attempt to solve 
if his problem. However, if the study does help stimulate others 
iro attempt a solution, the author will feel that his work was noti 
!~n vain. Many favorable comments plus the desire for a summary 11 
ibf the results on behalf of 387 teachers would appear to indicate! 
~hat the second purpose has been accomplished to some extent. il 
I! li 
i05 
il !I 
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II. CONCLUSIONS 1:1 ii 
'I lr 
II 
A total of twenty-three topics in secondary mathematics 
11are considered to need special emphasis in the mathematics 
II 
![curriculum as a result of this study based on the judgments of 
lithe various teachers. It must be remembered that this is only 
II 
lione criterion upon which to base such a selection of topics 
p 
Other studies might reveal additional 
:1 
\I 
il 
I 
I 
i,l 
llwhich require emphasis. 
I! iii terns. The topics, as listed in this summary, represent subject [j 
'I \rmatter from four of 
I! 
II i 1
1
na re. 
the six major categories of the question-
The following table presents a breakdown of the twenty-
II !jthree highest ranking topics in terms of the six categories into 
I' 
.! 
!!which the questionnaire topics were divided. (A breakdown of 
II 
fithe highest ranking topics· of each of the four subject fields 
!I 
liinto the same categories will be found in the Appendix.) 
li 
II 
I I 
;I 
II 
li 
!I 
I! 
TABLE.XI 
CATEGORY LISTING OF HIGHEST RANKING TOPICS 
~~==============================================================~ II 
!
1
·,,. Category Number of Number of 
Topics on Topics in 
1
1i Question- Top Rank 
!I naire 1 ll=l=.==M=a=t=h=e=m=a=t=i=c=a=l=W=a=y=s==o=f========================~"·-1 
Per Cent I 
of Topic 
in Top Ra 
i\
2 
Thinking . • . . • . • . • • e 8 100. o '1/ 
1 • Arithmetic .•••.•••• 16 10 62.51 
13. Graphic Representation .•• 8 3 37.51/ 
4. Mathematical Projects and 
Activities . • . • . • 16 2 12.5 1 
5. 
6. 
Algebra 28 0 0. 0 jl 
History of.~thematics : : : 9 0 o.o I 
H 
" ~o top ranking topics are listed under Algebra and History or 
if 
~athematics. If reference is made to Table X ,1 it can be 
ll 
!foncluded readily that since the majority of History of Mathe-
!: ~tics topics are low in rank, they are of relatively little 
q 
~alue to the non-mathematical subjects rererred to in this study. 'i 
If 
I• 
~any topics in Algebra rank higher than the majority of History 
jpf Mathematics topics, and the conclusion is that ~lgebra demands!! ~~ome emphasis in the mathematics curriculum in ter~s of the need~~ 
~~ 1 ~~f other secondary school subjects. However, special emphasis is:l 
II :, 
reserved for th:! topics of the top rank .from the following four il 
II 11 ~! ategories: (1) Mathematical Ways of Thinking, Habits, Attitude~.~, 1 ppreciation, (2) Arithmetic, (3) Graphic Representation, and :/ , r' 
11(4) Correlated Mathematical Projects and Activities. :1 
li The category of Mathematical Ways of Thinking demands the '/ 
I 1i 
ibost emphasis since all eight topics in this category are in the i/ 
il il jfop rank. Arithmetic is next in line in point of emphasis to be ij 
lireceived since ten of the sixteen topics in this category, or !\ 
., 
~~2.5 per cent, are in the top rank. The category of Graphic II 
/~epresentation requires a moderate amount of emphasis with three :1 
:~ :r 
jJof its eight topics, or 37.5 per cent, receiving enough Essentia1 
~~nd Some Value checks to be placed among the top ranking topics. ii 
q :r 
!!Mathematical Projects and Activities require less attention than l! 
)i :i 
iloraohic Representation. Two of the sixteen topics in this ii 
II - f:i 
/fate gory, or 12.5 per cent, gained top ranking. // 
II Regarding the specific topics receiving eighty per cent 11 
11.1 1! 
. 1 Supra, pp. 95-100. il 
·- "'="'======--i= 
'I 
:or more Essential and of Some Value checks combined, the 
I! 
l; 
following topics are suggested as needing special attention on 
the part of secondary school mathematics teachers. This list 
[[corresponds to that found on pages 104-_LOq with the exception 
that the following is divided in terms of categories with the 
il topics listed in order of rank. ,. 
From the Category of Mathematical Ways of Thinking, 
Habits, Attitudes, and Appreciation. 
i· 1. Habits of correctness in computation, measurement, drawing, 
,. and in making verbal statements. 
;2. Habits of estimating and checking. 
•• 3. Ability to interpret and to analyze elementary problems, to 
; collect and interpret data. 
i' 4. Appreciation for the service value of mathematics. 
1
• 5. Ability to prepare neatly and economically arranged written 1 
!i solutions to mathematical problems. ,1 
: 6. Appreciation for the cultural value of mathematics. :: 
1
.• 7. Ability to apply relational thinking (the idea of dependence~!~ 
:
1 of functional thinking) as a method of dealing with quantitative
1
1 
. changes and relationships. 1 
,'e. Interest in the study of quantitative relationships with theil 
laid of the table, graph, formula, and equation. 
From the Category of Arithmetic. 
1. Familiarity with the working vocabulary of arithmetic. 
2. Reasonable mastery of the four fundamental operations in-
P vol ving: 
·: (a) whole numbers 
(b) decimals 
(c) fractions 
(d) per cents 
3. Ability to use common tables of measure (e.g., interest 
1
! tables, tables of roots and powers, income tax tables). 
'. 4. Understanding of the basic principles of arithmetic. ii 
5. Ability to solve problems involving approximate computation~~ 
. 6. Mastery of the skills and processes needed in dealing with ·· 
numerical problems in the environment and with everyday business!! 
problems. !J 
From the Category of Graphic Representation. 
1: 1. Ability to interpret pictorial or graphic charts. 
1
: 2. Ability to make and interpret 
.I 
!i 
'I 
108 
,I a) bar graphs 
====i='!F'' ·=· == ' -"===-- -.;...o===·=if=f,'r=-=-=--=-=== 
I fi 
J: 
II 
II. 
I 
ii 
b) line graphs. :1 
,i 
From the Category of Mathematical Projects and Activities~ 
1. Participation in projects and activities which includes use :j 
of common graphic devices. ii 
2. Participation in home, school, and community projects which 11 
involve mathematics. !I 
H 
:l 
Discussion of Topics Requiring Emphasis and General Sug-
;, gestions for Method of Approach. The results of this study 
!; suggest that the mathematics department in the secondary schools:; 
:; should place special emphasis on the following topics of study •. i 
)i \ if 
I' General methods of achieving this emphasis are also suggested as 
I 
each topic is discussed. 
In the category of Mathematical Ways of Thinking, Habits,:: 
'i 
! 
. Attitudes, and Appreciation the value of habits of correctness-~: 
H 
il in other words, accuracy--in computation, measurement, drawing, il 
H 
and in making verbal statements should be emphasized. The 
~ ! 
' 
:. importance of accuracy can be stressed to the student by point- :: 
i' • .I 
1: il 
' ing out the innumerable instances in everyday life, in occupa- 'I 
tions in which they may find themselves shortly, ~here inaccu-
rate work resulted in failure. Especially today in our highly 
1
1
, specialized and competitive society there is little room for 
.! 
incorrect work. 
d 
In order to achieve accuracy, the pupil must be taught t~ 
i' 
realize that the habits of estimating results and checking re- ii 
;, sults, where possible, are very important. 
' 
i 
:1 is needed on the part of the teacher here. 
ii . 
!' 
Much time and effor~j 
;j 
Pupils usually 
109 
il see the bearing that their own judgment has on the solutions d 
ii of pr<>Plelns_J'lith Vfhich they_ara conf~te~~-~Y,_,§_~~"""'~==.=_,_~-'-""'-- -#==~="=--= 
11 11 
'I ,. 
I 
l 
il 110 
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!! 
',i i:day life. If the teacher can point out this fact and show how 
. ,, 
:i 
ht also applies to problems in the classroom, then he will be 
ll \\taking an important step toward instilling the realization of 
" p ' d lithe value of estimating and checking in the minds of his pupils. !I 
,, :1 
I' . 
JIOnce this step has been taken, pupil interest will increase i/ 
fl II 
j1 immeasurably. ij 
:: In line with the importance of estimating and checking \1 
lithe teacher needs to formally train his pupils how to interpret !I 
!land analyze problems correctly and how to collect and interpret ;I 
!)data. The pupil must be shown how to proceed in recognizing a !I 
!, !i 
\J1problem, defining the problem, arriving at a tentative solution, 11 
i :, 
\
1
checking this solution and attempting others if thought necessar~, 
II ;' ~~~verifying the solution believed correct by the use of data :1 
!previously collected, and making use of the solution to solve 
h II 
jjpresent needs and to prepare for possible future similar prob-
' :1 
[jlem situations. Much work must be done if pupils are to be 
II ii taught to be conscious ofthe processes involved in the course 
" 
!I of arriving at a solution to a problem. However, it can be 
'I j, 
!ldone, and the task will be simplified if situations from 
I· 
i! 
Jleveryday life are brought into the picture. If anyone is to 
\\attempt this task, it must be the mathematics teachers. One 
!I !jfinal point in connection with problem solving is the need for 
!!emphasizing to pupils how to prepare written solutions to 
ii il, 
!problems in a neat and economical manner. One of the best means 
lof approach here is pointing out the demands that employers 
/place on neatness and economy of effort, space, and time. 
I· ! 
=4= ----- !I =-= 
' 
I! 
t 
example set by the teacher is an excellent selling point in 
case. 
, One excellent method used to point up the service or 
il 
ptility value, as well as the cultural value of mathematics, is 
'I 
to set time aside to show the pupils the value and relationship 
ibf mathematics to other school subjects, to various occupations, 
li 
" ihnd to outstanding men and institutions of culture in history. 
I 
" ~ mathematics club, organized outside of school time can serve 
II il 
1pn important function here although this topic should by no 
~eans be reserved for the mathematics club. 
,, 
!; 
ii 
;I The ability to think in terms of relations is considered ,i il 
c ompletelytl 
'I 
!I i~tated as the ability to apply relational thin..'l{ing (the idea of 1 
~~ependence, of funct1onal thinking) as a method of dealing with [I 
~~uantitative changes and relationships. In a sense mathematics :1 
!~ery important by non-mathamt1cs teachers. This may be 
q 
./~s a study of relationships, of dependence, of functions. At lj 
!~he same time, the importance of thinking in this manner in all !1
1
_ il ' ~~ields of study is very obvious. Therefore, the m£1thematics 11 
l~eacher need only refer to all study situations in order to :1 
r: rl 
:r J~mphasize the importance of this topic. i 
:1 il 
' One suggested method by which the rna thematics teacher can tl ;, 
li 
[~mphasize the importance of 
,, 
'i 
'i relational thinking is by the use of '1 
'I 
'I lithe table, graph, formula, and equation. These four instruments i! 
~~re in common use by non-mathematics teachers; and it was the 
I 
)judgment of the teachers studied in this thesis that rmthematics )
1 
11_1 
I eachers should make special use of these instruments in order t~ 
~~ = -~===-~_;._=~cc.-~··cc;c_-c:o.=~=.:·=c-c::.-=..c-,_+=c= 
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stimulate further interest in the study of quantitative rela- - :1 
tionships on the part of the pupils. It is recommended that 
ij 
1i data collected in various subject fields be analyzed by t:te use 
:1 
i[ of these instruments when the situation is appropriate. 
Under the category of Arithmetic mathematics teachers 
" 
,[ 
I 
·I 
':I 
I 
·I 
ilwould do well to place emphasis on familiarizing the pupil With:\ 
!I :; ~ i 
1i the working vocabulary of arithmetic. This can best be 
)i 
;I 
I 
;[ 
'I 
'I 
theil !i accomplished by repeated usage on the part of the teacher of 
'I 
:1 essential terms in the best possible educational atmosphere. 
I 
:I Special attention should be given to the four fundamental 
. li 
,, il operations of addition, subtraction, multiplication, and 
il 
1: division involving whole numbers, decimals, fractions, and 
!I 
i
1
\ per cents. Reasonable mastery of these operations is so essen-
!J tial to any work involving the minimum of mathematics that 
~ ; 
:; 
:1 pupils 
:I 
i' ;I drills 
need much drill work along this line. However, the 
must not be without meaning to the pupil. Review and 
:1 
'I 
:I 
:I 
,I 
<I 
'I ii 
I 
II 
:I 
:I 
,I 
.I 
il 
d 
!! drill can be undertaken in order to relate the work to rna terial 11 
,, 
'I 
!i 
;: of interest in mathematics and other subjects. 
;I 
Special training should also be given pupils in the use 
il of common tables of measure. Interest tables, tables of roots 
li 
il and powers, and income tax tables are examples of tables with 
:i II 
I il 
:j which eventually pupils rught to become familiar. Special !,1 
ij emphasis should also be given tm basic principles of aritbmeticif 
li An example of such a principle is the following: dividend = the(1
1
· 
I_ product of the divisor and the quotient, plus the remainder. Inlj 
i the course of the mechanical drill involved in problems of : 
1,1 I 
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!/arithmetic, it is essential for worthwhile achievement in other 
1: 
ti subjects as 
I' I 
well as mathematics that the pupil understand such 
:i 
il basic principles as this. 
!: 
!: Types of problems that non-mathematics teachers judge as 
i! needing special emphasis are those that involve approximate 
·I !j computations. 
;i 
Here is another case where the mathematics 
il ~i teacher can utilize problem situations from everyday life to 
li 
!I point out 
li 
'i li answers •. 
t ~ 
the need of acquiring the ability to approximate 
Finally, a general requirement of the non-mathematics 
il teachers is the mastery on the part of pupils of the skills and 
:j 
·, 
:i processes needed in dealing with numerical problems in the 
li 
i! environment and everyday business problems. .L!.mphasis of this 
1: 
I 
li topic would involve emphasis of all the other topics in 
!i 
ii 1: Arithmetic mentioned above. 
;; There are few topics in Graphic Representation that en-
I, 
!\tail special emphasis. 
il 
I! 
Mathematics students should be given 
!I special training in interpreting pictorial or graphic cha.rts, 
il 
i! and in making and interpreting bar and line graphs. Thie can 
'i 
1i best be accomplished by making use of available data involving 
I 
lj mathematics in various fields of lear~ing. 
I: 
ij 
,! 
;I 
II 
! 
•: 
!j q 
i! it 
Under the category of Mathematical Projects and Activities;\ 
is suggested that pupils participate in home, school, and 
I: q 
!! community projects that involve mathematics, end projects that 
i\ 
1! make use of common graphic devices. In such cases the pupil 
II 
that will be useful when he confronts 
:I 
il 
il . 
I 
il can acquire knowledge 
II problem situations in other subjects in the curricula. ~~ 
===1-#=il= .. . .:-.=~-=--=oc·:·.o~oo~c .. -c:o=-~=-"-:.-=- ill ----:1. _ 
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j' 'i 
l~he author hopes that the results of this study and the precedin,. 
fl 
/!suggestions will aid in the continuance of existing practices I 
!Jthat are worthwhile or will help bring about the future revision :1 
I :1 
1 :1 l,of the mathematics curriculum where necessary. li li !' 
i) 
III. COMPARISON OF RESULTS WITH PREVIOUS STUDIES 
As stated previously, in reviewing the past research in 
llthis field,· the author found no studies pertaining to mathe-
~~atics where the group studied included the same selection of !I 
ifn.on-mathematics teachers as used in this study. In the majority !I 
!lor studies reviewed only one school subject was made the basis !\ 
:: !j 
\!for research. In all of the cases reviewed in Chapter II, text- :1 
\ibooks (and not teachers ) of various subjects were made the ob j e c ~~ 
Jlof research. Therefore, for these reasons few real comparisons ~) 
;rcan be made between the final results of this study and the :1 ~~esults of these other studies. However, some comparisons can b~~ 
il h 1 i d f h f t" . . id !I )!made between t e resu ts rece ve rom teac ers o ne mdlv ua~ 
lisub je ct fields of this study (viz. , social stud le s , science , il 
!
!commercial studies, and industrial arts), and the conclusions of I 
:I r 
ljtwo of the other studies reviewed. '[1 
II 
jl Thorndike selected a group somewhat similar to the one !/ 
!)selected for this study. In his review of forty-four high !I 
l1school textbooks in the social sciences, physical and biological !I 
II !I 
i'sciences, and practical arts, he found that algebra was used the i 
I I i [greatest number of times in terms of total linear inches of type \ 
l~n the science textbooks examined and the next to the least I 
! 
II 
II 
II !i 
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''number of times in the social science texts examined.l The 
,;present study indicated, on the other hand, that the science 
I teachers ranked the greatest percentage of algebra topics in theij 
I :! 
~ ; 
:1top rank, and algebra received the lowest ranking by the social ~: 
:! 
.I studies teachers, with no topics in the top rank. The conclu- : 
ii I 
for algebrai/ 
!: 
'
1 sions of this study point out that the greatest need 
; in non-mathematics courses is in connection with the inter-
> preting of graphic charts and the making and interpreting of bar!! 
': 
and line graphs. A similar conclusion was arrived at by 
I Thorndike and his associates. (It is to be noted that this 
; comparison is not a completely valid one since practical arts 
I 
; 1 teachers were included and commercial teachers and industrial I 
(i arts teachers were omitted in the group studied by Thorndike.) 
I' 
I 
·::Another conclusion of the present study applies to the topic of 
relational or functional thinking. The ability to use the con-
'. cept of function was considered as needing special emphasis, 
1: 
'.whereas in Thorndike's study this concept did not appear in the 
textbooks studied. 
Another study with which comparisons of perhaps greater 
', value can be made is the one conducted by Hellmich2 in which 
! 
II 
!:he recorded mathematical concepts and processes found in 
selected textbooks of junior high school social studies and 
1i high school elementary economics. 
I 
The conclusions from the 
1 Edward L. Thorndike and others, The Psychology of 
il 
il 
it 
:I 
: h 
1
\ 2 Eugene Hellmich, The Mathematics in Certain Elementary!) 
1
1 
Algebra, pp. 70-95. 
====i-~ocial -~tudies _in Secondary Schools ~ Colleges, P~,,:,=:~~=~9. =+=-==== 
1
!,1 'd iiit 
I 
II ~~resent study and the one conducted by Hellmich indicated that 
~~~ athematical symbolism is seldom used in the social studies. 
i oth studies indicated the importance of a knowledge of graphs 
I 
/jin the social studies, 
~~his study gave tables 
II 
while the social studies respondents of 
II 
II I: ,, 
a lower ranking in contrast to the 
ljfindings of Hellmich. The results of the present 
li 
study indicatedj 
lfhe moderate value of the equation and formula to the social 
!\studies, while Hellmich concluded that they were of practically 
I' l~o value except in the subject of economics. Both studies 
II !!indicated the importance of inculcating in the social studies 
lbupils an appreciation for the value of mathematics to society. 
d 
lfhe respondents of the present study indicated the importance of 
!pupil participation in various mathematical projects and activi-
lfies; no mention of this topic appeared in the results of the 
lstudy by Hellmich. Finally, both studies concluded that the 
,I 
1 ~ocial studies demand an understanding of the meaning of basic 
,, 
,. 
:rathematical concepts and processes and a clear understanding of 
irhe fundamental vocabulary of mathematics, 
i 
/J No other studies are of a nature similar enough to allow 
rrny valid comparisons to be made. In some instances this study 
i~as arrived at the same conclusions as those in the studies , 
',' _i' ;ponducted by Hellmich and Thorndike. It is hoped that studies o~ 
~~ more similar nature to the present one will be conducted in tre! 
kuture in order to provide much needed data for purposes of vali~ 
lbomparisons and also to broaden this field of study, 
1:16 
II 
II ~~~r~~~~~~~~~~;;::~~~IONS FOR FURTRER RESEARCH .. ~.-~ 
!I ' II 
:1 !I 
I! For purposes of this study 1 t was both necessary and II 
/
1
1
Jisufficient to limit the area of mathematics studied. Therefore. I/ 
, I! I 
iitopics from the subjects of geometry and trigonometry were 
II 
lielimina ted entirely from the questionnaire. It is believed that 11 
iia study similar to this one but using topics from geometry and ij 
'I !I [!trigonometry would be well worth while. The questionnaire used ·.·I 
jjcould be based on the grade placement chart designed by the :I 
/!Joint Commission of the Mathematical Association of America, 
J: 
ljinc., and the National Council of Teachers of Mathematicsl, as 
II 
i~as the case in the present study. It is also recommended that 
II 
!laddi tional teachers be considered .for inclusion in the group to 
Jibe studied. Teachers of the .following subjects might be include~: 
lj il 
1/fine and practical arts, English, foreign languages 1 physical il 
l1 !i 
\'education, and music. In brief, 1t is recommended that studies [ 
[similar to the present one would be beneficial in the educationa~.' 
[[field with variation of the following specifications: 11 
!J (a) group studied 
:I 
II 
II 
II 
!j 
II 
'I 
I' 
1. subject field 
2. subject 
3. grade ( s) 
(b) categories or areas of mathematics used as basis for:) 
1 The Place of Mathematics in Secondary Education, the ! 
final report of the Joint Commission of the Mathematical Associ- I 
at ion of America, Inc., and the National Council of Teachers of 
1
1 
eachers of Mathematics, Append~x V, pp. 246-51. l 
i 
Mathematics. Fifteenth yearboo~ of. the National Council of !II 
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:I 
!I 
I 
il 
',I 
'i 
:I 1
1. This study has been conducted to determine the topics in r I !I I, I 
!fathematics tffit require special emphasis in terms of the needs il 
il'of selected non-mathematics teachers. It is beyond the scope of :i 
I, !i 
iithis thesis to determine the mathematical topics that are il 
\Fresently being emphasized in the mathematics classroom. Two !I 
jf"'thods of approach might be used to secure this information. il 
l~irst, a study similar to the present one in many respects might 1 
li I 
/~e conducted. One basic difference would be the group studied. 
I 
!~thematics teachers would receive the questionnaire and be 
ij 
ilasked to indicate the degree of emphasis they were placing on 
I' 
1/the teaching of the topics in question. In this manner data I 
IFould be available to allow a comparison to be made between the ij 
!!judgments of non-mathematics teachers and mathematics teachers ,
11 
.• 
1 lias to the importance of selected topics in mathematics. It is q 
~~elieved that the results of such a study would offer an 
II jjimportant forward step concerning the problems of correlation 
i!and integration in the secondary curricula. A second method of 
II 
,iiapproach would be to investigate selected textbooks in mat he-
" ~~tics to determine which of the topics used in the question-
~~:~::m::i::et:::::::s:tu:~r: ::::r::::a::::: ~: :::e::tween 
fhe judgments of non-mathematics teachers and textbook writers 
rs to the relative importance of the selected topics. 
I 
II 
I 
I 
!I 
+=· ,, 
II li 
il 
il 
;I 
II I, 
II 
,I 
'I I, 
'I 
il 
'I 
II II 
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ll 
II 
il 
I 
I, 
il 
ij 
BIBLIOGRAPHY 
i I, ,, 
II 
II 
ti il !, 
:I 
:\ 
il 
:119 
I BIBLIOGRAPHY 
I, 
iJ 
II 
BOOKS 
jiAbelson, Harold H., The Art of Educational Research. Yonkers- 1 
11 on-Hudson, New York: World Book Company, 1933. 332 pp. 1 
,,.Bingham, Walter Van Dyke and Bruce Victor Moore, How to Inter- jll 
II 
view, New York: Harper & Brothers, 1941. 263 pp. 
1 
II Good, Carter V., A. s. Barr, and Douglas E. Scates, The Method- il 
11 ology of Educational Research. New York: D. Appleton, ji' 
li Century Company, 1936. 882 pp. I 
ji,·Koos 1_ Leonard V., The Questionnaire in Education. New York: Th !!·,· 
1 MacMillan Company, l928. 178 pp. 
1
1
· Thorndike, Edward L. and others, The Psychology of Algebra. 11 
New York: The Macmillan Company, 1926. 483 pp. i 
!/Whitney, Frederick Lamson, The Elements of Research. New York: 
II Prentice-Hall, Inc., Third Edition, 1950. 539 pp. 
I! PERIODICAL ARTICLES 
' 
I 
II 
i Boring, Edwin G., "When and How to Reply to a Questionary, •• ~~ 
I American Journal of Psychology, 37:632-33, October, 1926. [1 
l1Boston, Paul F., and Lester B. Sands, "Curriculum Reorganization \I 
d and the Math-Science Program, •• School Science and Mathe- ll 
matics, 42:671-675, October, 1942. \i 
I ! 
I I 
1 Curtis, Francis D., "The Mathematical Vocabulary Used in Second- i 
1 ary School Testbooks of Science," Journal of Educational ·~ 
II Research, 38 :124~31, October, 1944. 
j! . 
iiDavis, Ira c., "The Mathematics of Most Value to Pupils of 
· Science, 11 The Mathematics Teacher, 32:291-95, November, 
I 1939. 
I Duker, Sam, "The Questionnaire is Questionable," Phi Delta Kap- 1 pan, 29:386,392, May, 1948. !I 
Dunbar, Ralph E. and Helen Jo Betts, "The Problem Content of il 
. Twelve High-School Chemistry Textbooks," Journal of Chemical i 
I Education, 12:187-89, April, 1935. \ 
"Essential Mathematics for Minimum Army Needs, 11 Committee of the j' 
National Council of Teachers of Mathematics and the United 
States Office of Education, The Mathematics Teacher, 1 
:i~O 
I 
I. :1_·~~1 
il --
1' II 
ii BIBLIOGRAPHY (continued) ii 
lj i ~~~ 36:243-82, October, 1943. il 
/,Featherstone, William B., "An integrated Curriculum in tre !I 
Ill Secondary Schools," California Quarterly of Secondary Edu- !/ 
1 cation, 8:337-348, June, 1933. ';'I 
i! 
II Fehr, Howard F., "Socializing Mathematical Instruction, 11 The i! 
11 ]f..athematics Teacher, 41:3-7, January, 1948. !I 
ii•The First Report of the Commission of Post-War Plans," Com- ':·.;ll 
;1 mission of the National Council of Teachers of Mathematics, 
jl The Mathematics Teacher, 37:226-32, May, 1944. [I 
11 Foust, Judson W., "The Responsibility of the Methematics 'I 
I
I Teacher in Curriculum Building," The Mathematics Teacher, 
,! 36:102-105, March, 1943. 
1
1. Hubbard, Frank VI., "~uestionnaires," Review of Educational Re-
" search, 9:502-7, December, 1939. 
,, 
., 
I : ~ I 
,
1
· Kilzer, Louis R., "The Mathematics Needed in High School Physics
1
t'" 
j School Science arrl Mathematics, 29:360-62, April, 1929. i 
1 Lewis, J. Howard, "Accuracy of Teacher Questionnaire Data," II 
\ Journal of Educational Research, 36:21-25, September, 1942. !i 
/ Moore, Clarence Carl, "Increasing the Returns From Question- · 
1
: naires," Journal of Educational Research, 35:138-41, 
!1 October, 1941. , 
'I " 
i1 "Pre-Induction Courses in Y..athematics," Committee of the Nationa~: 
il Council of Teachers of Mathematics and the United States : 
Ill Office of Education, The Mathematics Teacher, 36:114-24, ;1 
1 March, 1943. ii 
![ ·I 
II Reagan, G. w., "The Mathematics Involved in Solving High School ii 
li Physics Problems," School Science and Mathematics, 25: 1\ 
!I 292-99, March, 1925. !I 
\/Reeve, William D., "Mathematics and the Integrated Program in :1 
ii the Secondary Schools," The Mathematics Teacher, 30:155-66, :,·'1 
ii April, 1937. 
/1
1 
Rendahl, J. L.i "The Mathematics Used in Solving Problems in !I 
I High Schoo Chemistry," School Science and Mathematics, i'l, 
\j 30:683-89, June, 1930. 11 
/)Riggs, Francis Behn, "OVer socialized Mathematics," The Mathe /1 .. ,. 
' matics Teacher, 39:69-70, February, 1946. 
' 
II II il BIBLIOGRAPHY (continued) 
/I 
j Robb, Felix C., "Questionnaires--A Problem and a Proposal 1 " 
I 
Association of American Colleges Bulletin, 34:28 7-92, May 1 
1948. 
I 
!/Rudman, Barnet, "Related Mathematics in the Co-operative Sheet 
l'l Metal Course," School Science ~ Mathematics 1 32:725-35, 
/
1 
October, 1932. 
/'/"The Second Report of the Commission on Post-War Plans," Com-
1 mission of the National Council of Teachers of Mathematics, 
I' The Mathematics Teacher 1 38:195-221 1 May, 1945. 
i 
Syer, Henry •v., "The Use of Mathematics by the Other Sciences," 
School Science and Mathematics, 42:884-887, December, 1942. 
i 
1 Topp, Robert F. 1 and G. D. McGra-th, "About that Questionnaire--
: Answer It!~, The School Executive, pp. 59-60, October, 1950. 
!Tully, P. and Fraden, J., "Correlation of Mathematics with 
\1 Science," California Journal .Ql. Secondary Education, 15: 
j! 352-354, October, 1940. 
)IVan Engen, H., "Why Teach Mathematics," The Mathematics Teacher, 
· 38:51-55, February, 1945. 
Vars, Gordon F., ''Core or Correlated," NEA Journal, The Journal 
1 of the National Education Association, 40:464-65, October, 
:1 1951. 
I'/
1
Wheat, Harry G., "The Fallacy of Social Arithmetic," The Mathe-
! matics Teacher, 39:27-34, January, 1946. 
i/ 
I 
I- - 1.:c;2 
II 
!wylie, Andrew Tennant, "To What Extent May We Rely Upon the 1 
I Answers to a School Questionnaire," Journal of Educational I 
1 Method, 6:252-57, February, 1927. · 1'! 
lj . i Young, Pauline V., "The Validity of Schedules and Questionnaires'."
I Journal of Educational Sociology, 14:22-26, September, l94o.; 
I 'I 
1 Zant, James H., "A Program for Determing the Mathematical Needs '1 
11 of Engineering Students," The Mathematics Teacher, 43:91-94,!1 
1 March, 1950. 'I I l ! [, 
1
1 OTHER SOURCES I 
1 I 
! I 
'Boyer, Lee Emerson, College General Mathematics for Prospective I 
Secondary School Teachers, The.Pennsylvania State College ! 
Studies in Education, No. 17, School of Education, 1939, 1 
106 pp. I 
ii :I 
!r
1
' BIBLIOGRAPHY (continued) ii 
:I 
\!crawford, Vira M., "The Mathematics Needed as a Prerequisite for 111. 
1
'1 the Study of High School Physics," Unpublished Master's !
1 
1 Thesis, Colorado State Teachers College, June, 1927, 153 pp. :1 
d I 
II I 
II
Hellmich, Eugene, The Mathematics in Certain Elementary Social il 
: Studies in Secondary Schools and Colleges, Teachers College, !I 
Columbia University, Contributions to Education, 706, il 
II Bureau of Publications, New York, 1937, 125 pp. i/ 
.,Ma thema tics in General Education, A Report of the Commit tee on i.l 
the Function of Mathematics in General Education for the d 
i Commission on Secondary ~chool Curriculum of the Progressive iJ 
I
ii Education Association, New York: D. Appleton-Century Co., !.: 
1 194o. 423 pp. : 
. I 
!The Place of Mathematics in Modern Education, Eleventh Yearbook i 
of the National Council of Teachers of Mathematics, New York~., 
I 
Teachers College, Columbia University, Bureau of Publica- 11 
tions, 1936. 258 pp. i 
IJThe Place of Mathematics in Secondary Education, The Final Repor~ 
I of the Joint Commission of the Mathematical Association of !1 
II America, Inc., and the National Council of Teachers of I' 
II 
Mathematics. Fifteenth Yearbook of the National Council of !. 
Teachers of Mathematics. New York: Teachers College, \ 
1/ Columbia University, Bureau of Publications, 1940. 253 pp. i 
II'The Reorganization of Mathematics in Secondary Education (Part rl. 
'I a Report by the National Committee on Mathematical Require- li 
II ments under the auspices of the Mathematical Association of ;, 
I' America, Inc., Boston: Houghton Mifflin Co., 1927. 181 pp. jl 
iiThe Teaching of Mathematics in the Secondary School, Eie,hth Year~![ 
11 book of the National Council of Teachers of Mathematics, L 
:1 New York: Teachers College, Columbia University, Bureau of ill 
:1 Publications, 1933. 264 pp. 1 
li :1 
:1 !, 
\· 
tl 
\I 
II 
I! li 
'I 
lr 
II 
! 
I 
i 
i 
1/ 
1! 
lj 
II 
!' 
'I ,, 
~ I . 
ti 
,, 
I 
I 
II I . 
I 
APPENDIX A. Original Data . . 
Introductory Letter to Teachers 
Questionnaire on Mathematical Topics 
II 
I 
·I 
il 
II 
i! 
~ 
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;t 
!,Dear Fellow Teacher: 
1 
i< !r 
;,The term 11 integration 11 is being used frequently in education. j1 
:lAs teachers we are concerned with the problem of integrating the II 
ilsubject we teach with the rest of the secondary school currie- iJ 
i',ula. i! 
:i it i; !I jiThe enclosed questionnaire is being sent to a selected group of !i 
1
! teachers of certain subjects other than rna thema tics in the ., 
:!secondary schools of Massachusetts. It is hoped that definite ., 
!'•conclusions can be obtained as to the value of the given list ofi'l 
:'topics in mathematics in relation to the teaching of these i. 
i; subjects. The questionnaire is being used as a basis for a 
p~aster 's thesis at the Boston University School of Education. 
li j\The topics are grouped under the headings: arithmetic algebra, 
!; graphic representation, mathematical ways of thinking, history :/ 
11 of rna thematics, and mathematical projects. You are asked to i! 
1 make one check beside each topic. This check will indicate il 
',whether you would like to have the mathematics department ., 
emphasize the topic to aid you in your teaching. Your check is 
not to indicate whether you teach the topic (which may some-
times be the case), but solely to indicate your opinion as to •· 
ii the value of the topic for your subject. i 
jl li 
:'some a.re teaching subjects which have little to do directly withli 
:! mathematics. Consequently, those teachers will mark relatively ! 
ii few topics as essential. However, the results obtained will be :1 
'i just as valuable as those obtained from teachers of subjects i! 
li more closely related to mathematics. . 1! 
H :\ 
,I 
li 
·i 
!! 
!i Fifteen teachers have answered this questionnaire on a trial 
[1basis. Upon the basis of their answers and comments, it has 
!j been altered to its present form. 
!' ,; 
I; ;! !i Fully realizing how little free time a teacher has, I thank you 'i 
I· very much for your assistance. li 
li 11 P Sincerely yours, ,j 
!i 
li 
ii j David M. Cargill 
·! 
li 
il 
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I' 
QUESTIONNAIRE ON CERTAIN TOPICS 
IN SECONDARY MATHEMATICS 
II 
Ji School _________ _ 
·I I! SUbject ________ _ 
li 
Town~------------------
Grade ( s ) _______ _ 
II 
li The following topics in mathematics are to be judged 
l
i according to whether you would like to have the mathematics 
!department emphasize them to aid you in your teaching. If you 
1
1 think that a reasonable mastery of the topic by your pupils is 
I
ll essential in order that they achieve the desired objectives of 
your subject, place a check opposite the topic in the first 
Ill column headed E (essential); if of some value, check the second 
1 
column headed S (some value); if of no value, check the third 
li column headed N (no value). 
!I 
:1 Kindly fill out this questionnaire in connection with 
1; only one subject you teach, preferably your major subject. 
ARITHMETIC 
1. Reasonable familiarity with the working vocabulary 
of arithmetic, i.e. terms such as sum, interest, foot, 
and degree. . . . . . . . . . . . . . . . . . . . . . 
2. A clear understanding of the basic principles of 
arithmetic, such as a) dividend ~ the product of the 
divisor and the quotient, plus the remainder; b) the 
!. value of an exact decimal is not changed by annexing 
li zeros at the right of the de cim.al. . . . . . . . . • 
3. Reasonable mastery of the four fundamental opera-
tions (addition, subtraction, multiplication, division), 
, involving: 
! a) whole numbers .•.•.. 
1 b) fractions. 
c) decimals . . . • 
d) per cents ... 
4. Mastery of the skills and processes needed in 
dealing with problems such as: 
. . . 
a) numerical problems arising in the pupil's environ-
ment (making change; common problems of communication, 
travel, transportation). • . . . . . . • . . . . . . • 
b) everyday business problems (buying and selling, 
i ,. 
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I, QUESTIONNAIRE (continued) 
interest) . ...................... . 
c) business or social problems demanding greater 
maturity (banking, investment, taxation, insurance) •• 
d) problems arising in physical and biological science 
e) problems arising in social science ••.•.•.• 
f) Problems arising in the shop • . • . . . . . . • . 
E S N 
5. The ability to use the tables of measure commonly 
needed in life situation, and to read other tables that 
are used in elementary mathematics (interest tables, 
tables of roots and powers, income tax tables) ..... _ 
6. The ability to solve problems involving approximate 
;; computations . . . . • • . . • • • 
7. Skill in the use of the slide rule . • . . . • • • 
B. The ability ~o use irrational numbers, e.g., square 
root of two, pi, etc. . •.•.•••...••••• 
ALGEBRA 
·9. Familiarity with the basic vocabulary of algebra, 
:e.g., terms such as table, graph, unknown, solution .. 
i 10. Understanding of the meaning of key concepts such 
,J 
'!as: 
a) equation (e.g., 7a- 4 = 17) ••.....•••• 
b) algebraic formula (e.g., A= tbh, where A is the 
area of a triangle, b is the base, and h is the height )_ 
c) exponent (e.g., in the expression x3, 3 is the 
exponent). . . . . . . . . . . . . . . . . . . 
, d) positive number. . . . . • . • • . . . . . • • 
e) ne ga ti ve number. . . . . • • • • . . • . . • • 
f) ration(the ratio of 1 to 4 is -f) • . . •• 
g) proportion (a statement showing that two ratios are 
equal) ........... · · · · · · · · · · · 
11. Understanding of symbolic representation of simple 
1 
quantitative statements of relations ••..•••.• 
!112. Ability to perform the four fundamental operations, 
]l involving: 
!l a) positive and negative numbers. • . • . • . • . • • 
!i b) algebraic monomials, e. g., 5s; or simple polynomials:-
!! e • g. , a - 2b + c • . . • • • • • . • . . . . . . . . . 
1
1 c) algebraic fractiohs, mainly with monomial denomin-
''l t X - 4 
l
ila ors, e.g., a . . . . . . . . . . ..... . 
,I 
:I 
I! 
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QUESTIONNAIRE (continued) 
13. Ability to solve problems by appropriate methods, 
including: 
a) table ...•• . . . . . . . 
b) graph ••. 
c) formula ..... . 
d) equation . . . . . . . . ' 
. . . 
. . . . • • • • • • • 
1,14. Ability to use the equation or formula in the solu-
1' tion of common problems arising--
a) in business. • . • . • • . . . . . . . . • • 
'b) in the shop ........•...•••. 
c) in physical and biological science . 
d) in social science ............. . 
· 15. Ability to make generalizations suggested by the 
principles of algebra, especially with relation to the 
.~way in :Which related, changing quanti ties will influence 
~each other. . . . . . . ~ . · · · · · · • · • · • · • · 
, 16. Ability to use the laws of exponents (e.g., 
~~ am • an • am ~ n) . . • • . . . • • • . • • . . . . . . 
17. Understanding of logarithms (e.g., log4 16 = 2). 
;' 18. Ability to solve simple types of exponential 
'
1 equations (e. g., lOX - l = 100), such as those that a-
rise in common compound interest problems ...•... 
1: 
19. Understanding of types of variation (direct--in 
y • kx, y varies directly as x; inverse--in y = k, 
y varies inversely as x) . . . . • • • • . . . . x. . • 
20. Understandihg of basic statistical processes and 
formulas; ability to use averages (mean, median, mode) 
21. Understanding of the meaning of probability .•. 
··22. Understanding of compound interest and annuities. 
I 
·• GRAPHIC REPRESENTATION 
I 23. Ability to interpret pictorial or graphic charts 
within the pupil's comprehension . . . . • • . . • • ••• 
:: 
1: 
1: 24. Ability to make and interpret bar graphs based on 
ii simple statistical data. • • . • . • • • • • . • • • • 
ii 
ii 25. Ability to make and interpret circle graphs (e.g., 
E S N 
I' 
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QUESTIONNAIRE (continued) 
26. Ability to make and interpret line graphs to 
show change or fluctuation . . . • . • . • . • 
27. 
and 
a) 
b) 
c) 
. d) 
Ability to make graphs based on physical, social, 
economic data; in fields of 
business . . . . . . . . . . . . . . ... . . 
the social studies • • . . • • • • • • • • • • • • 
physical and biological sciences . . . 
shop work. . . . . . . . . • • . . . . . . . . . . 
E S N 
MATHEMATICAL WAYS OF THINKING, HABITS, ATTITUDES, APPRECIATION 
28. Habits of correctness in computation, measurement, 
and drawing, and in making verbal statements • • • 
I 
11 29. Habits of estimating and of checking ••..•• 
30. Ability to interpret and to analyze elementary 
. problem si tua tiohs, to collect and to interpret data . 
31. Ability to prepare neatly and economically 
arranged written solutions of elementar~ mathematical 
problems . . . . . . . . . . . . . . . . . . . . . • . 
32. An interest in the study of simple quantitative 
~.relationships with the aid of the table, the graph, 
formula, and equation. • • • • • • . • • • • • . • • • 
33. Appreciation for the place of 
-day life: 
mathematics in every-
a) its service value ••••••• 
·.b) its cultural value . . • • . • 
. . . . . . . . . . 
. . . . . . . . . . 
34. Ability to apply relational thinking (the idea of 
dependence, of functional thinking) as a key method of 
dealing with quantitative changes and relationships 
: occurring in nature, in business, and in everyday life 
HISTORY OF MATHEMATICS 
35. Familiarity with tm story of numbers and 
numerals . . . . . . . . . . . . . . . . . . . 
I 
; 36. Familiarity with the story of measurement 
r, 
·' 
• • . . 
. . . . 
ii 37. Familiarity with the story of the decimal system 
- ! 
II and of computation • . • . . • . . • • • . • . • • • • 
!I li 38. Familiarity with the story of great Greek 1: 
=--==--=~-==iL-ccc-=-c-==~-=--=--=---==---=---===c-_==c_·~==~=-c=~--===-=~ ~=cc--=c~=c-c=-=-=- =cc=~-=---- _ ==-.: --~=-c-~===*"=--===7= 
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QUESTIONNAIRE (continued) !: li !I E S N 
/1 mathematicians • . . . . • • • . • • . . • • . • • • . 
II 
j/ ;~tic!a~i:i~r: t: ~i~h. t~e. s:o~y. o: :r~-~r~e~ ~:h~-. • 
ll 
ii40. Familiarity with the story of the beginning of the 
jlmodern period; Descartes, Newton, Leibniz .•...•• 
d !141. Familiarity with the story of the great developiiBnt 
11 
of analysis since 1700 • • • • • • • • . • • • • • • • _ 
II 42. Familiarity with the story of mathematical physics 
[1
1
'::. a:::::::~ t; :i~h. t:e. h:.~:Y or the ~e~e~o;m~n~ ~r - - -
1 mathematics in America . • • . • • . • • • • • . . _ _ _ 
I! 
il CORRELATED MATHEN~TICAL PROJECTS AND ACTIVITIES il44. Participation in such projects and activities which 
Jlinclude use of the following: 
tia) home, school, and community projects (involving 
1
,mathematics) ••.....•.•.....•..••. 
'!b) the school bank. • . . • . •... 
Jlc) banks and banking. • • • . . . . . ..•• 
: d) income taxes . . . . . . . . . 
1
'
1 e ) family budgets . . • • • . . 
if) installment buying .•..•..... 
I! g) the mathematics of business. • . . . . . . .• 
!II h) common graphic devices • . . . . . . . . . • • 
ii) correlation with science . . . . . . . .. 
II j) correlation with the social studies. . • • . . • . 
J!k) the mathematics of the shop. • • . .• 
Il
l) calculating machines. • . • • • • . . . ...• 
m) elementary statistics. . . . . • . . . •.•. 
I
n) the mathematics of finance . • • . . . . • 
o) elementary work in mechanics ••....•..•• 
IP) the mathematics needed in the leading professions. 
-I' 
''--------------------------------------------------------------
\1 COMA.!!ENTS: 
II 
I! ,. 
Name 
----------------------Address (Fill in-i-:-f-:::--y-o-u--=d-e-s-=-ir_e_a_ 
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copy of the results.) 
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APPENDIX B. Supplementary Summary Data ii 
d 
II 
Highest Ranking Topics in the Four Major Subject Fields. jj 
I! 
l! Category Listing of Highest Ranking Topics in the Four 
Major Subject Fields. 
:; 
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I. TOP RANKING TOPICS 
IN THE FOUR FIELDS 
A. Social Studies 
1. Ability to interpret pictorial or graphic charts. 
2. Ability to make and interpret line graphs. 
3. Ability to make and interpret bar graphs. 
4. Ability to make and interpret circle graphs. 11 
1
5. Ability to make graphs based on data in field of social 1[ 1, 
studies. . 
116• Participation in projects and activities which include use o:f! 
I correlation with social studies. 1 
J7. Participation in projects and activities which include use ot 
common graphic devices. 
8. Mastery of the skills and processes needed in dealing with 
problems arising in social science. 
1
1
9. Participation in projects and activities which include use 
rof' income taxes. 
1
!1!10. Mastery of the skills and processes needed in dealing with 
problems in business or social problems demanding greater 
!!maturity. 
1111. Ability to apply relational thinking as a method of deal-
1: ing with quantitative changes and relationships. 1112. Habits of correctness in computation, measurement, draw-
1[ing, and in making verbal statements. 
~13. Mastery of' the skills and processes needed in dealing with 
lnu~erical problems arising in the environment. 
14. Habits of estimating and checking. 
15. Ability to interpret and to analyze elementary problems, to 
collect and interpret data. 116. Ability to make graphs based on data in .field of business. 
1
17. Reasonable familiarity with the working vocabulary of' 
arithmetic. . 
!18. Participation in projects and activities which include use 
of installment buying. 
19. Mastery of the skills and processes needed in dealing with 
everyday business problems. 
20. Appreciation for the service value of mathematics. 21. The ability to use common tables of measure. 
22. Participation 1n projects and activities which include use 
of banks and banking. 
23. Participation in home, school, and community projects (in-
volving mathematics). 
24. Participation in projects and activities which include the 
use of family budgets. 
25. Reasonable mastery of the four fundamental operations 
involving per cents. 
26. Appreciation for the cultural value of mathematics. 
,27. Reasonable mastery of the .four fundamental operations 
I involving whole numbers. 
II 
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TOP RANKING TOPICS 
li 
ii 
IN THE FOUR FIELDS (continued) 
I B. Science 
/1. Reasonable mastery of the four fundamental operations in-
l
volving per cents. 
2. Habits of correctness in computation, measurement, drawing, 
[and in making verbal statements. 
j3. Reasonable mastery of the four fundamental operations in- 1 lvolving decimals. . 
1
':4. Ability to interpret and to analyze elementary problems, to 
!collect and interpret data. [Is. Mastery of the skills and processes needed in dealing with 
1!problems arising in physical and biological science. 
!16. Reasonable mastery of the four fundamental operations in-
il volving fractions. 
1
:7. Reasonable mastery of the four fundamental operations 
::involving whole numbers. 
j[8. Reasonable familiarity with the working vocabulary of 
11 arithmetic. 119. Habits of estimating and checking. 
1
1
10. Ability to use the equation or formula in the solution of 
!;problems arising in physical and biological science. 
1:11. Participation in projects and activities which include 
1i correlation with science. 
'lll2. Understanding of the basic principles of arithmetic • 
. 113. Ability to interpret pictorial or graphic charts. , 
i: 14. Ability to prepare neatly and economically arranged written! 
11 solutions of mathematical problems. ' 
ljl5. Ability to solve problems involving approximate computation~. 
il6. Understanding of the meaning of proportion. ' 
!117. Understanding of tl:E meaning of ratio. 
!!1 18. Ability to solve problems by use of the table. 
1
1
19. Familiarity with the basic vocabulary of algebra. 
[j20. Appreciation for the service value of mathematics. 
1121. Interest in the study of quantitative relationships with 
,jthe aid of the table, graph, formula, and equation. 
!: 22. Understanding of symbolic representation. 
I' . 
l
i 23. Ability to solve problems by use of the graph. 
j24. Ability to make graphs based on data in field of physical 
qand biological science. 
1125. Ability to make and interpret bar graphs. 
lj26. Ability to solve problems by use of the formula. 
1127. Ability to use common tables of measure. 
1
1
28. Ability to solve problems by use of the equation. 
29. Ability to apply relational thinking as a method of deal-
.1.1ng with quantitative changes and relationships. 
1
30. Ability to make and interpret line graphs. 
31. Understanding of the meaning of negative number. 
32. Understanding of the meaning of equation. 
~~=-- . -- ... . . c.·· ·. ·-- ..... 
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TOP RANKING TOPICS 
IN THE FOUR FIELDS (continued) 
33. Understanding of the meaning of positive number. 
34. Ability to perform the four fundamental operations in-
volving positive and negative numbers. 
35. Ability to make generalizations suggested by the principles 
of algebra. 
36. Understanding of the meaning of formula. J37. Participation in projects and activities which include use 
of common graphic devices. 
38. Mastery of the Skills and processes needed in dealing with 
numerical problems arising in the environment. 139. Appreciation for the cultural value of mathematics. 140. Understanding of the meaning of exponent. 
,41. Participation 1n projects and activities which include the 
use of the mathematics needed 1n the leading professions. 
c. Commercial 
1. Reasonable mastery of the four fundamental operations in-
volving whole numbers. 
2. Reasonable familiarity with the working vocabulary of 
'Jarithme tic. 13. Habits of estimating and checking. 
1
4. Reasonable mastery of the four fundamental operations in-
,volving decimals. 
1
5. Ability to prepare neatly and economically arranged written 
solutions of mathematical problems. 
6. Habits of correctness in computation, measurement, drawing, 
and in making verbal statements. 
7. Participation in projects and activities which include use 
of income taxes. 
8. Participation in projects and activities which include use 
!of banks and banking. 
9. Reasonable mastery of the four fundamental operations in-
volving fractions. 
10. Appreciation for the service value of mathematics. 
I
ll. Participation in projects and activities which include the 
use of family budgets. 
12. Reasonable mastery of the four fundamental operations in-
volving per cents. 
13. Participation in home, school, and community projects (in-
volving mathematics). 
14. Participation in projects and activities which include the 
use of the mathematics of business. 
15. Mastery of the skills and processes needed in dealing with 
everyday business problems. 
16. Ability to interpret and to analyze elementary problems, to 
collect and interpret data. 
•I I 
il TOP RANKING TOPICS i,.JI 
il IN THE FOUR FIELDS (continued) 
I
I il 
II 
117. Participation in projects and activities which include use !! 
I of installment buying. :! .. ,. 
ljl8. Understanding of the basic principles of arithmetic. 19. Ability to use common tables of .IIJ3asure. 11 
j20. Participation in projects and activities which include the 11 
1 use of the school bank. !,·/ 121. Ability to interpret pictorial or graphic charts. 
1 22. Mastery of the skills and processes needed in dealing with !j 
I 
numerical problems arising in the environment. ~.'.1 
23. Participation in projects and activities which include the 
juse of calculating machines. II 
1 24. Mastery of the skills and processes needed in dealing with ;1 
1 business or social problems demanding maturity. 11 
!25. Ability to make and interpret bar graphs. :
1
1·1 
26. Ability to make graphs based on data in field of business. 
27. Ability to solve problems involving approximate computa-~~~ns.i.ppreciatlon for the cultural value of mathematics, ~~ 
29. Ability to make and interpret line graphs. .
1
1 
•. , 
30. Participation in projects and activities which include use 
of common graphic devices. 1.·~~.! 
1
31. Understanding of compound interest and annuities. 
1 32. Ability to make and interpret circle graphs. 
133. Participation in projects and activities which include the 
!!use of the mathematics of finance. 
il 
H 
il D. 
Industrial Arts 
!j1. Reasonable mastery of the four fundamental operations in-
l
lvolving fractions. 
2. Reasonable mastery of the four fundamental operations in-
IVolving whole numbers. 
1
1
3. Reasonable mastery of the four fundamental operations in-
Jvolving decimals. 
/14. Habits of correctness in computation, measurement, drawing, 
!land in making verbal statements. 
1/15. Mastery of the skills and processes needed in dealing with 
problems arising in the shop. 
1
6. Participation in projects and activities which include the 
mathematics of the shop. 
7. Habits of estimating and checking. 
1
1
a.. Reasonable familiarity with the working vocabulary of 
/ arithrre tic. 
1
19. Understanding of the basic principles of arithmetic. 
l
jlO. Ability to use the equation or formula in the solution of 
!problems arising in the shop. 
11. Appreciation for the service value of mathematics. 
135 
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TOP RANKING TOPICS 
IN THE FOUR FIELDS (continued) 
12. Ability to solve problems involving approximate computa-
tions. 
13. Ability to interpret and to analyze elementary problems, 
to collect and interpret data. 1 14. Ability to prepare neatly and economically arranged written 
solutions of mathematical problems. 
15. Ability to interpret pictorial or graphic charts. 
16. Participation in projects and activities which include 
elementary work in mechanics. 
17. Reasonable mastery of the four fundamental operations in-
volving per cents. 
1l8. Ability to use common tables of measure. 
19. Ability to solve problems by use of the formula. 
20. Ability to solve problems by use of the table. 
21. Ability to make graphs based on data in shop work. 
,22. Understanding of the meaning of formula. 
123. Appreciation for the cultural value of mathematics. 
1
24. Ability to solve problems by use of the equation. 
25. Participation in home, school, and community projects (in-
volving mathematics). 
26. Ability to solve problems by use of the graph. 
27. Interest in the study of quantitative relationships with 
the aid of the table, graph, formula, and equation. 
28. Understanding of the meaning of ratio. 
29. Familiarity with the basic vocabulary of algebra. 
30. Ability to use irrational numbers. 
31. Familiarity with the story of measurement. 
32. Understanding of the meaning of proportion. 133. Familiarity with the story of the decimal system and compu-
tation. -
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TABLE XII 
CATEGORY LISTING OF HIGHEST RANKING TOPICS 
IN SOCIAL STUDIES 
Category 
Graphic Representation 
Mathematical Ways of 
Thinking . . . . . . . 
Arithmetic . . . . . . 
. 
. 
. 
Number of 
Topics on Question-
naire 
. . 8 
. 8 
. . 16 
Mathematical Projects and 
Activities . • • 16 
Algebra . . . 28 
History of Mathematics . . . 9 
TOTALS 85 
Number of 
Topics in 
Top Rank 
6 
6 
8 
7 
0 
0 
27 
Per Cent 
of Topics 
in 
Top Rank 
75.0 
75.0 
50.0 
43.8 
o.o 
o.o 
TABLE XIII 
CATEGORY LISTING OF HIGHEST RANKING TOPICS 
1. 
Category 
Mathematical Ways of 
Thinking . • • . . . . 
IN SCIENCE 
Number of 
Topics on 
Question-
naire 
. . 
• Arithmetic .. . . . 
8 
16 
28 3. Algebra. . . 
4. Graphic Representation 8 
.5. Mathematical Projects and 
Activities . • . . . . . • 16 
Number of 
Topics in 
Top Rank 
8 
10 
16 
4 
3 
Per Cent 
of Topics 
in 
Top Rank: 
100.0 
62.5 
57.1 
50.0 
,6. History of Mathematics . . 9 0 
. ii 
II TOTALS 85 41 il 
18.8 
o.o 
II !I 
.,1 :1 il 
II :! 
1
1 :1 
J, il 
I
' :1 
!I 
I 
il 
I II 
,;; "18 
..l..u_ 
I, II 
====lf==T'I ====--====··~ 
h 
!I 
I, 
,, 
ll I! TABLE XIV 
CATEGORY LISTING OF HIGHEST RANKING TOPICS 
IN COMMERCIAL STUDIES 
li 
I, 
!1 :\ 
'I I 
l============================================================li II 
lj 
1: 
l! 
1! 
Category Number of 
Topics on 
Question-
naire 
Number of 
Topics in 
Top Rank 
Per Cent:ll 
of Topics! 
in :; 
Top Rankli 
!I 
" II 
,!========================= 
1!1. 
I' 
•I 
Mathematical Ways of 
Thinking . . . • . . 
Arithmetic . . . . . 
Mathematical Projects and 
Act:t vi ties . . . . . . . 
Graphic Representation 
Algebra. . . . . . . . . 
History of Mathematics . 
TOTALS 
• 8 6 75.0 
• 16 11 68.8 
. 16 10 62.5 
8 5 62.5 i p 
28 1 3.6 
!I 
• ii II 1/ 
• 9 _Q o.o li il 
'I 
85 33 j! 
•' II !I 
,, 
!I ,, 
II 
!I 
1.39 
TABLE XV II 
ii CATEGORY LISTING OF HIGHBST RANKING TOPICS II 
II IN INDUSTRIAL ARTS !j 
,I lit 
'I I 
!I 
1
1 
:1 Category Number of Number of Per CentJ'I 
!i Topics on Topics in of Topicsll 
: Question- Top Rank in 11 
I! naire T R k 
" op aru ! 
II II !:=============================!! 
::1. !I 
!11 87.5 •!11 
',·,/· !I i'l 2. 62 • 5 !i 
I! il ;13. 32.1 ji 
i14. 25 .o 11 
il 5. 22.2 !i 
ils. II 
:: 1e.e !I \: !I 
li " 
I :i 
" 
if 
·I I, 
:I 
II 
il 
It 
II 
I 
I: 
t 
H II 
!I 
" i! 
,/ 
lj 
!r 
,i 
ll 
il ~ ! 
!I 
!I 
il II 
I 
I 
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